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ECT RIG LIGHT,—CE*TRAL STATIONS 


and PRIVATE INSTALLATIONS fitted completes 


BYNAMOS. ~—-ALTERNATORS & CONTINUOUS CURRENT 
MACHINES—KAPP’S PATENT. 
The KAPP “CENTRAL STATION” DYNAMO. . 


. Arranged for Direct Coupling or Belt Driving, 


“KAPP-WILLANS” COMBINATIONS. 
à. Zine and Carbon Plates, &o. 


‘Two-Pole, or Malipelar Type. 
ACCUMULATORS. 


BROCKIE-PELL,” for 
CONTINUOUS and ALTERNATING 

IMPROVED ‘DEBIGN, 
HIGH RATES 


CURRENTS, . 
OF DISOHARGE. 


POLES, >, ANSULATORS, 


SINGLE or DOUBLE CARBONS, 

FOCUSSING or NON-FOCUSSING. 
ELECTRIC LIGHT purposes. 


JOHNSON & PHILLIPS’S Patent 
FLUID and TERMINAL INSULATORS, 
SHACKLES, &c., and all descriptions of the 
ordinary form, in Porcelain or Brownware, 


CABLE MACHINERY AND GEAR 


Of all descriptions, for the complete equipment of 


BATTERIES. 


Sole Makers of Higgins’s, 


AFP 


~ 


-—— SUBMARINE, UNDERGROUND, 
LEADS. AERIAL, TORPEDO, and 
ELECTRIC LIGHT CABLES 
and INSULATED LEADS 


SISTEM of IN 
he UNDERGROUND MAINS. 


ELECTRICAL MEASURING TELEGRAPH CABLE FACTORIES and VESSELS, | 
_ inclading Stranding, Closing, Tape, Yarn & Compound i "à 


$ Serving and Rubber Covering Machines, &. 
PIOKING-UP & PAYING-OUT MACHINERY, Dynamo- 
SWITGHES ana meters, Bow and Stern Gear, Gable Tanks, Telegraph 
; M R and 
LIGHT Buoys, Grapnels, Centipedes, Mushrooms, ope Chain 


a <a Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
Bite, se iy, Jointing Tools, &c., &e., Steam and Hand Wire Sounding Machines 
bar set of for Deep and Shallow Water. 


Sole Makers of TROTT & HAMILTON’S PATENT GRAPNEL ROPE 


| 
ven 


GS and TROTT & KINGSFORD'S PATENT INDICATING GRAPNEL. 
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Internationa] inventions Exhibition, 1885, MEDAL tor Machinery, SILVER MEDAL for Cablex | 


MANUFACTURERS 
Silk and Coton | CABLES: FOR 
TAPE of all Sizes LE Ni Cables and 


CAB LES 


SILVER MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, 10 


Systems. 


R 


“VULCANIZED | INDIA-RUBBE 


OF EVERY DESCRIPTION. 


BEST QUALITY AND VALUE. PROMPT DELIVERY. 


FOR TOWN LIGHTING. 


Glectrical Wire and Cable lakers, 


LONDON: 10, HATTON GARDEN, EC. 

| 

| . LIMITED, | 
16, UPPER THAMES ST, 

17498, Tithebarn Street, "7, John Sites 

LIVERPOOL. 

ELECTRICAL ENGINEERS & 


MANUFACTURERS OF 


ELECTRIC LIGHT FIT 
‘Bells, Indicators, 


LIGHTNIN G | 
SPEAKING TUBE FITTINGS: 


ILLUSTRATED LIST, PORE FREE, at 


Over Installations} 


INCLUDING 


À STEAM SHIPS, WAR YESSELS, FACTORIES, ‘MANSION 
| AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY & 60, Lio, 


Patentees Sole Makers of the ACME GOVERNOR. 
À use for Electric Light Engines. Send for Liste 
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Works —EWER STRERT. 


TELEPHONE Ne 
% 
“ 


“JE 


ONLY OIL used last three years by the largest 
Electric Installations in 


UARANTEED. TRIAL 


| Price 28. 9d. per ‘Gallon. : 
Our Oil is now recommended ie the principal: 
a 4 Electricians, and is also suitable for  : 


 SHAFTING, ENGINES, ! 
AND GENERAL PURPOSES. 


| Reutractors to Dex Majesty's Goverment & Railwar Companies 


‘it SPECIALITY :-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 
Lightning Conductors, &c, 


WIGGINS & SONS, “2s Em LONDON, 


FINE ASBESTOS PAPER, for Dynamos, &c. ks, near London, and are 
HOBERS OF THE ASBESTOS THE ASBESTOS TRADE. asssros runes à CEMENT, for Electric Light Leads. ofthe best possible description, 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- 
The ONLY COMPANY work, troughs for leads, &o. Specify “SALAMANDER” Brand. 
in the World owning Dépôts: OST TER, Bide ; 


47 and 4, South John Street ; GLASGOW, 60, 
and working rking Asbestos’ ASBESTOS COVERED WIRES. West Howard Street; CARDIFF, 12, Bute 
Provident 


Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos, Street; BRISTOL, 
‘and CANADA. PACKING, HON-OONDUCTING COVERING for Bollers, ke. 8T. PETERSBURG, 


OALEDONIA WORKS, HALIFAX. 


BEST THLHPHONH WIRE 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


COFPER WIRE, lengths. COPPER | WIRE. and ‘TAPE for 
WIRE long STRAND WIRE all 


GALVANISED HARD STEEL STRAND for Mechanical Telephones. ‘4 


pe) PATENT OFFICE. rox xon orr 
. GARDNER. Telegraph and. Telephone Case 


MICA ‘MERCHANTS, [ Telephone No. 2948. 
Manufacturers of Mica Goods for Electrical and ALL purposes. 
GOVERNMENT. 4178 


ie 166, FLEET STREET, 36, PEROIVAL STREET AND 9, SMITH STREET, ° 
iz.ompowm. | cLERKENWELL, LONDON, #0. 
PATENT orice BUCORSSOR TO STREET). 


- » BROOMAN à C0. Lock and Block, Single Needle; Bell, Sounder, Porforater, 
| PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &e., Sc. — 
L FORTY-TWO : YEARS’ SPECIAL PRACTICE | PRIZE MEDALS, LONDON, 181; PARIS, 191 si 
WITH INVENTIONS, «is 


all kinds. 
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SILVER MEDAL, INTERNATIONAL ‘ELECTRIC EXHIBITION, 
fnternational Inventions Exhibition, 1885, GOLD BEDAL for Machinery, SILVER MED for win: | 


WALTER T GLOV ER 8 | 
Silk and Cotton LEADS: is CAB LES: Specially 

| TAPE of ail 
| 
| 


"VULCANIZED INDIA-RUBBERM 


c 
À 
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MANUFACTURERS 


(By Patent Process) 
or 


OF EVERY DESCRIPTION. 


QUALITY AND VALUE. PROMPT DELIVERY. 
+ SPECIAL CONCENTRIC CABLE 


FOR TOWN LIGHTING. 


4 | 
3 q 
ts Glectrical Wire and Gable lakers, 
q =| SALFORD, MANCHESTER. | 


LONDON: 10, HATTON GARDEN, 


LIMITED, 


16, UPPER THAMES ST., LONDON, EQ. 


19, Tithebarn Street, ‘17, John 
LIVERPOOL. 


ELECTRICAL ENGINEERS & 


ELECTRIC LIGHT | 
| Bells, Indicators, il 
LIGHTNING CONDUC? | 


SPEAKING TUBE FITTINGS 


* SEND ILLUSTRATED LIST, PRES. aj 


LIGHT 


Over Installations} 


INCLUDING 


| STEAM SHIPS, WAR YESSELS, FACTORIES, ‘MANSION ; 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED.BY 


BROWETT, LINDLEY & C0., Lio, 


Patentees and Sole Makers of the AOME GOVERNOR. Hunde 
. use for Electric Light Engines. Send for Lista) 
Telegraphic Address: “SANDON, MANCHESTER." 
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LOM Dow 
Works —EWER STRERT, 137 
TELEPHONE Wo. 4 


ONLY OIL used Jast three yours bythe langeet 
Electric Installations in “London. 


~ 


(QUARANTEED. | SOUOITED. 


| Price 2s. 9d.per Galion. : 


Our Oil is now recommended he the principal 
Electricians, and is also suitable for - L 8. 


 SHAFTING, ENGINES, 


FINE ASBESTOS PAPER, for Dynamos, &c. ear London, and are 


| OF THE ASBESTOS TRADE. runes à GRMEET, for Risctric Light Leads. ofthe best possible 


ASBESTOS FIRE-PROOF PAINT, for protecting wood- ‘i fe 
» The ONLY COMPANY work, troughs for leads, à. Specify “SALAMANDER” Brand. 


ASBESTOS MILLBOARD STRIPS, for ditto. Depts: NEWCASTLE-ON-TYNE, Quay Side; 
FINE ASBESTOS THREAD, for covering wires. | LIVRRFOUL, 
and working Asbestos ,spzsros COVERED WIRES. West Howard Street; CARDIFF, 185, Bute 


Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamenae, Street; BRISTOL, Provident Buildings, Clare 
and CANADA. 4455 PACKING, NON-CONDUCTING COVERING for Bollers,&e, Street; ST. Gestinse Dvor. 


"00 WIRE, all sises for oovering 


4 


FREDERICE of co. 


CALEDONIA WORKS, 


Contractors to Der Majesty's & Ratlway Companies 


BHST REFINED THLHPHONH WIRE. . 


100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY --TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 
COPPER WIRE, hard dra uctivity—long lengths. COPPER |WIKR and TAPE tor 


| PATENT GALVANISED TELEGRAPH WIRE. 


GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


WIGGINS & SONS, iu“ LONDON, M C À. 
MICA MERCHANTS, [ Telephone No. 2348. 
ot Mien Goods for and ALL purposes 


CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


. GARDNER. Telegraph and Telephone Case Manufacture, 


166, FLEET STREET, 36, PEROIVAL STREET AND 9, SMITH STREET, : 


à  OLERKENWELL, LONDON, 
‘TENT OFFICE SUCCESSOR TO . _ (Ofices-PEHROIVAL STREET). 


DA Messrs, ROBERTSON, BROOMAN & C0. 


PAMPHLET OF COSTS GRATIS. | Photometer, Telephone Cases, Battery Boxes, &e., fc. 


! FORTY-TWO YEARS’ SPECIAL PRACTICE PRIZE MEDALS, LONDON, 181; PARIS, 
WITH INVENTIONS, 4013 


NITE All Goods ar 


Lock and Block, Single Needle, Bell, Sounder, Perforater, 
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; LIVERPOOL, 


| EDINBURGE, 1886 
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ELECTRIC LIGHT 


AND FOR ANT AWARE) WHERE UNIFORMITY OF SPEED I8 DESIRABLE. | very. 


ADAPTED FOR 


— 


APPLICATION. 


ivi PATENT 
SELF- BINDERS 
THE “ ELEOTRICAL REVIEWS: 


Tas Self- Binder ,or Reading Case, is intended to hold exo 
of any number until the half-yearly volumes. 
pleted and ready for permanent binding, the width @™ 
back being widened or contrasted by sliding the back om=™ | 
or out as desired.: 

To be obtained at the Barcus Revue sl 


Price Post Free (in Great Britain} 


4 
iv | LEGRA dUURNAL & RLECTRICAL REVIEW. 
ELEOTRIO LIGHT | TE FRRAPL | ™= 
660€ Offices :—27, Oaumon Street, London £.0,; |: 
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‘Alternating or Direct Currents, 
THESE INSTRUMENTS HAVE THE FOLLOWING ADVANTAGES: 


they do not require to be set to zero, and will read equally well in any position. 

“There are no peymanent magnets or blocks of iron, aper for this Ty, when once 
they arei-graduated they remain always accurate. .. 

are” d6 néd as to increase the deflection e index O 80 egrees, ving a 
very ios soa, and facilitating the readings. e 

The current can be reversed in the instrument without altering the direction of the index. 

al instrament are not influenced by the presence. of. magnetic bodies. ... 


PRICES ON APPLIOATION. 


‘ VICTORIA MANSIONS, WESTMINSTER: w, 


And. 67, PICCADILLY, 


- . 
; ia ‘ 7 #7 


66, VICTORIA STREET, LONDON, S.W. 


CHES, 


On Slate or Porcelain bases a High Tension. 


ATTERY REGULATORS OF ANY SIZE, 


NO CURRENT CARRIED THROUGH PIVOT. 


PLAIN FITTINGS, 


ot Large Stock for Immediate Delivery. 


SPECIAL DESIGNS MADE FOR THE TRADE. 


PATENT SHADE CARRIERS. 


SEND FOR NEW PRICE LISTS. 4200 
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| | Address : | TELERPBORE No. 

LUSTRE, LONDON. s6. 
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BLAKEY, 


AND CO. 


DYNAMOS 
For Incandescent or Arc 
Light, 


HALIFAX, 


ANDREWS 


‘wiring 
for trade firms. They are making this system their entire speciality, and assure 
à saving te contractors over the ordinary system. 
Full information at 41 & 42, PARLIAMENT STREET, 8 W. 


SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER STAMPINGS, 


Charcoal Iron Wire. 
Wrought Iron Magnet Forgings. 
Sheet Steel, Tool Steel, Files, &c. 
Bar Tron & Stel, Hoops, Plates, 


TURNER BROS., 


133, Upper Thames St., LONDON. 


Mild Steel & Bessemer Steel Forgings 
Rolled and Forged Shafting, : 


Mronght snd 


THOMAS BARRACLOUGH & OO. Ltd, 
Machinery for Electric Wire and 
Strand Oovering, Lapping, Taping, ng, de. 


STRANDING AND MAKING CA BBE. ESS OF EVERY SIZE AND DESCRIPTION. | 


Globe Works, Rochdale Road, Manchester. 


MANGAN 
CARBONS. 


class Electrical Work. ] 
ERATE BLOCKS). ALSO 
TALO, ae, pencils ; MICA, lump, cut, and powdered. 
GEO. G. BLACKWELL. 
Works: GARSTON. Chief Office: 25 & 27, irwell 
Telegrams: “ BLACKWELL, LIVERPOOL.” 


Chambers, LIVERPOOL. 
TELEPHONE 988. 


© AH EE NW 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Worxs:- BARNSLEY. 


Address:—“CARBON BARNSLEY,” 5398 


IRON AND STEEL. 


HXCHLSIOR . 


For Nickel and Silver Plating, Brassing, 


VATS, ANODES, AND COMPLETE OUTFITS. _ 


WILLIAM RICKARD, 


_ Insulated with Silk, Cotton, India-Rubber, 
Gutta-Percha, &c., &c. 


FLEXIBLE CORDS A SPECIALITY: 


ANDREWS 


ä prepared free of charge on 


= 
= 


PREECE, Ln. 
ENGINEERS & CONTRACTORS, 


MANUFACTURERS OF THE 


ARC LAMPS, SWITCHES, &. 


BRADFORD. 


ENGLAND 


ELECTRO-PLATING DYNAMOS 


_ Brass and Copper Rods and Tubes, | 


PRICES FROM Numerous Testimonials. | | 


CAKL OPPERMANY, Wyatt 6, = 


vi THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. June 
= 
| Electro-Plating, | 
=| Transmission of | 
— | ke, 
— 
. 1960 
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“Tanners, Curriers & Leather Merchants, 


AND 


ROAD LEATHER WORKS, ELECTRIC TE CONTRACTORS 


% 

a fachinery in the Electric Light Department of the Inventions Exhi- fz] UG 

| FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT Q & =e | 

DEPARTMENT Of THE = 
INTERNATIONAL INVENTIONS EXHIBITION OF 1886. = 
" {he following particulars relating to a portion of the Main Belts for Driving the =. : E | 
|: Madiinery in the Electric Light Department of the International Inventions Exhibi- Q 

ings tion of 1885 may be of interest, showing such combined results in Belt Driving as ‘ 
_ have probably never been previously attained :— un 4 

ubes. x Winches .. .. 2585 feet per minute .. .. 130 | 

: | JOHN WHITE & SONS supplied the Main Driving Belts at El A | 

DS ‘THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. a 


HUDDERSFIELD CL 1888. 


» EXHIBITION - -  - (AT. 90 & 92, WHITECROSS STREET, 


| Belngawarded GOLD MEDALS ON OCCASIONS LONDON, E.C. 


C., 
ja. 
ell, | ibvarded the GOLD MEDAL of the Society of Arts, in Competition, 1889, 


cas ENGINE. 


UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. 


EE Bizes from 1 to 150 Indicated Horse Power in ONE Cylinder only. Also SPECIAL 
DOUBLE Cylinder Type up to 300 Horse-Power, 


SIMPLE, 
RELABLE 


Weth equally well with = 
COAL OIL OR = 
WATER GAS. 


SOLE MAKERS 
Dick, KERR & CO., Limited, London, Bristol, and Glasgow. | 
LONDON SHOWROOM :—7%6, Queen Victoria Street, E.C. | 


. Works 


| 
| 
| 
| 
| 
| 10H | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
at as > i | 
- il | 
À 
\ | | 
us High Class | | 
Testimonials N … À. | 
WTH EVERY ENGINE: 
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TÉLEGRAPHIC JOURNAS AND ELECTRICAL REVIEW. 


Possesses more than Dbuble the Capa- 


WITH PROPOUTIONATELT HIGH 
Such results, its 


pure 


THE: VICTOR. TURBINE 


EFFICIENCE AT T-OATS 


or 


with nicely- pein ate, and imple, strong, and urable 
heels are of very superio 
rial.—State requi and send f 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C.* 


Per cent. | 
city of other Water Wheels of same | wheel. Hd. EP. = driving 
and bte produced the best isin... sir .. THE LARGEST DYNAMO 
results on record, as shown in the | grin” :: 400 “3588 WORLD for Mesars. the 


166 HP. driving à 


DYNAMO, 


WESTERN “WORKS, BRISTO 


Of New and with and withont Glass d 
Improved: Pattern, Sate, ouble or 


INFLUENCE ÉLECTRICAL MACHINES. 


Acknowledged to be the best @nighed 


-D'Arsonval and other Galvano 


Electric Bells and Indicators, Automatic ‘Ges Lighting Burners, 


Resistance Coils, 


Metre and Wheatstone, Bridges, Morse 


i _ Sounders of special pattern, Lightning Conductors supplied and and erected, 


and thorough efficiency 


NEW PRICE LIST, POST FREE, 64. 


Telegraphic Address: 


“KINGHAM 


K M. B. Patent Pocket Galvanomgters 


| 
Telephones, 
Electric Bells, 


Elect: 


Railway Signals, 


Medical Appliances, 


if 


ADVANTAGES OLAIMED : :—Pularises slowly and oe rapidly ; No chance 
of local action, creeping or bursting ;, High E.M.F.; Low internal Or 
A remarkable re) Does not deteriorate while out of action. * se 


§ BAT iv 


PRICES AND PARTICULARS ON APPLICATION TO 


ELECTRIC STORES, Lto. 51, Gannon Sr. Lovooi, 


a 


CONSULTING, ELECTRICAL, 


(Limited : 


-PATENT SHORT ARC LAMPS. 
HORIZONTAL DYNAMOS. 


VERTICAL 
OVERTYPE 

Slow Speed, No Sparking, 
High Efficiency, Inexpsnsive. 


ELECTRO . 


ELECTRIC LAUNCHES. . 
MEASURING INSTRUMENTS 


GOLD MEDAL: AWARD! 
CATALOGUE AND PRICES ON 


GOLD MEDAL AWARDED, 
EDINBURGH, 1890. 


PRIESTMAN OIL ENGINE 


.(Priestmau’s and Humes’ Patents). 


NO COAL. 


USING COMMON MINERAL OILS ONLY. 
SPECIALLY SUITABLE FOR ELECTRIC LiDE. 


NO SPARES. NO SMOKE. NO DANGER. 
No extra charge made for insurance 


FIRST PRIZE AWARDED FOR SMALL FARMER'S MOTOR, PLYMOUTH, 1800. 
- P Sand, Verand Oni Gallery, «rt 


Ro Society’s Medal at Notti 
on ham, 1588, and at t Windsor, 1889 né 


PRIESTMAN Ltd..- Tan, QUEEN EN VICTORIA St, 


Works:“HULL. 


Fullest Particulars on application to— | 


ROPER’S ELECTRICAL ENGINEERING 


MECHANICAL ENGINEERS 


ELECTRIC MINING PUMPS. 
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ESTIMATES 
Pont free om application 
Tron Works, 


$4, LOMBARD STREET, == 
LONDON. . 


| Underneath 99 to-225 LEP Compound” ‘Coupled EH Horizontal to 300 LHP. 
oa | PERFECT GOVERNING A SPECIALITY. | PO 
ENGINES FOR ELECTRIC LIGHT. 


JULIUS SAX 


ŒSTABLISHED 


ENGINEER AND LIGHT CONTRACTOR, 


RID@MOUNT STREET, STORE STREET, LONDON, W.0: 
SPECIALITIES .—Electric Bells, Burglar. Alarms, Patent, Kutomatic Fire Alarms, 
Watchmen’s Clocks, Water Gauges, Electric Indicator and. Light-.for- Carriages, Billiard 
Markers, Gas Lighters, Lightning Telephones, Auto 
Fire Btations, ‘General Electric Lighting. VE 


à ESTIMATES FREE ON APPLICATION. | à 
à Telephone No. 3848 


GATESHEAD-ON-TYINE. 
No 
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PHOSPHOR à 
| CASTINGS, 
Phosphor Bronze 
for Springs, Ropes, Screws, 


Rods, Sheets, &c., Bearings, Bushes, 


BEWARE OF SPURIOUS ee FALSE REPRESENTATIONS, AND INFRINOEMENTS OF OUR PATENT RIGHTS 


RELD 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 


PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, a 


FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &e. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APESRATVS AND ALL BLACEN 
TESTING AND TELEGRAPH INSTRUMENTS. 


éd of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Désolée en 


i IN IN IGS AN 
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TT eevee 


3. 

“> 

c 


| 
| THE - TELEGRAPHIC. JOURNAL: AND ELECTRICAL REVIEW. 
And all Electrical Purposes. 
Patent Silicium: 
Bronze and Silicium Copper 
of Great Tensile- Strength | 
High Conductivity for Telephon 
and-other wearing parts ws & and Telegraph Lines. & other 
| of Machinery 7 SOLE PROPRIETORS Electrical purposes, 
or | Of the British and Colonial Patents, O ER. 
| THE PHOSPHOR BRONZE CO, 
Q 87, Sumner Street, Southwark, London, S.E. Ne 
| | 
| iil | 


REYIEY. 
ne ” 


“DORMAN SMITH, 


ELECTRICAL ENCINEERS, 
:: Manufacturers to 
| all the principal Contractors. 


BRAZENOSE ST. 


| 


MANCHESTER, 
_: England. 


TO ADVERTISEMENTS. 
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INTERLOCKING THE LOCK AND BLOCK.. 


PAXMAN & CO. Engi 


ELECTRIC LIGET FITTINGS. 


SPECIALITIES IN DOMESTIC LIG Reading Lamps, Vertical 8, BERNERS STREET, . 


Fittings, 
and Lateral Counterweight Pendants, Picture Lights, Adjustable Reflectors, 
convertible for wall or table use, Universal Jointed Brackets, &e. ee wews. “à 


SAXBY & FARMER, Railway Contractors Oanterbury Road, KILBURN, LONDON, w. 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


‘Devote special attention to 
STFAM ENGINES ms en REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. | 


, M 
reliable in the market. 


COLCHE | 
Lownon Orrics: 78 [late 189], QUEEN VICTORIA STREET, E.C. | 


‘THE BRUSH ELECTRICAL ENGINEERING 


LIMITED. 


SINGLE CYLINDER AND COMPOUND ENGINES 


Efficiency, Simplicity, Durability, Extra Large Wearing Surfaces, 
er Arrangements. Perfect Accessibility for Adjustment. 
From 6'6 I.8.P. 


125 +] Works: LAMBETH, LOUGHBOROUGH AND VIENNA. = 
Head Office: 112, BELVEDERE LAMBETH, 


THE PATENT 


BEAD RAY DIF FUSER. 


ELECTRIC LIGHT 
WITHOUT 


Sx, 
4... 


at 
| 
Will fit on to any existing electric lamp nor ofttorme nt, 
by simply turning a screw. DIFFUSER 
DECREASE THE LIGHT. sill 


53, BERNERS ST. LONDON, W. 


Works :—WELLS MEWS. Telephone 3978. 


Melegragh Address:— 
. PAXMAN, 00 ORESTER 
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8 to 100 H.P, nom. CT PARIS EAHIBITION, 188£ 
| JF D, P. & Co. have JOC. warde 
= 
| wr I 
— 
| gr’ 
| | 
| | \ cial 
| 
f | | | HC 
SPECIAL. TO THE TRADE. 
EF 
- 
| | 
‘4 
| 
CAR 
| 
| 
| | / 4 B 
| 
| 


ELEC 


ELECTRIC BALANCES, of at accuracy, to measure from 0 to 10,000 
| DIRECT: READING AMPERE GAUGES, suitable for installation work : O' to 


* 
4 
| 


work, or as Laboratory Standards, use no current, 

and have no temperature error, to measure ” 80 to 100,000 vet 

a ,  ENGINE-ROOM VOLTMETER, with large Scale Divisions | 


| i - MARINE or PORTABLE ‘VOLTMETER, suitable for Ship installations. | 
de nacre SUPPLY METER, comprising INSPECTIONAL AMPEREMETER : range from I to 200. 


71 


JiLUSTRATED ‘PAMPHLET, with fall description, may be bad Post Free on application. to the Maker; 


WHITE, 1610 20, Cambridge St; GLASGOW 
2Telephone. ‘CABLES and WIRES... Telegraph. 


INDIA-RUBBER and COTTON, &e., &e, 
AND . 


UNDERGROUND: OFFIGE: ARRIAL. vicroix er, 
TELEPHONE FLEXIBLE CORDS a Specidlity, per 


HOOPERS 
INDIA RUBBER WORKS. 


_ Offices: 31, LOMBARD STREET, LONDON, EC. : Works: MILLWALL DOCKS, E 


Insulated with GUTTA-PERCHA, YULCANISED RUBBER, HELSBY res: 


Manufacturers of TELEGRAPH CABLES, 


HOOPER'S CORE and Insulated Wire for ELECTRIC LIGHT 


AND OTHER . PURPOSES. 


India Rubber Sheet and Tape, Pure or Vulcanized. 
J omting Materials for Electric Light Wires, &c. 


THE | 


LONDON WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON EC. 
Manufacturers of 


COVERED WIRES CABLES 


ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC. LIGHTING, 


BHLI,, AND THLEPHON® m 
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“CRYSTAL PALACE ELECTRICAL EXHIBITION. 189) 1892. 


N ELECTRICAL EXHIBITION, on the same lines as that which proved such a iad | 
A success in 1881, will be opened at the Crystal Palace in November, 1891, and be contitue® À ! 
for some months. No charge will be made for space. Medals and Certificates will be awarded | 

Applications for space must be made on printed forms to be obtained, post free, together with : | 
prospectus, from the Maxacer, Crystal Palace, S.E., or from Mr. R. APrLEGARTE, of 11, Queen |: 


Victoria Street, E. C., vs has been ‘snpainten Assistant Engineer to the Exhibition. 


HENSHAW RUSSELL, 
CRYSTAL PALAO oR, May, 1891. 


THE ELECTRICAL 


. 


THE WORK UNDERTAKEN BY THIS INSTITUTION IS AS FOLLOWS :— | 


Standardizing Electrical Instruments. ARE À À Reporting upon New Inventions and Apparatus 
Testing Electrical Instruments. | | Training Electrical Engineers. na 
Inspecting Installations. Experimenting on behalf of Inventors, 


For full particulars apply to the Secretary, Faraday House, Charing Cross Road, W.O. 4m À 


(O) @ 81, St. Swithin’s Lane, LONDON, EC. 
| Telegraphic Address : “Sympouize, Lonpon.” Cable Address: “ JocanTey, Lonpox.” | 


STAMPINGS 


AND FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. 


ARMATURE DISCS TRANSFORMER 
2 to 50 in. diam., STAMPINGE 
with any mal 
Size of Centre Hole Shapes & Ganges. 
and keyways. 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL GAUGES 
SUITABLE FOR ELECTRICAL PURPOSES. 
Enquiries Jor Prices will be promptly dealt with on receipt of specifications, VA 


G. E. BELLISS & CO., 
‘Tedsam Street Works, BIRMIN GHAM. 


MANUFACTURERS OF 


OPEN DOUBLE-ACTING | 


- 


DRIVING DYNAMOS BY BELTS OR ROPES, 


SURFACE CONDENSERS, AIR AND CIRCULATING — | 
PUMPS IF $0 REQUIRED. 


Hien-Ciass STEAM BOILERS 


OF ALL KINDS. 


COMPOUND DYNAMO ENGINE,.. 
AS SUPPLIED TO H.M. SERVICE. 


STANDARDIZING TESTING TRAINING INSTITUTION 


CHARCOAL IRON FOR ELECTRICAL 
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Record: 100,000 in daily use. 


The movement breaks and completes si. 
the circuit in an instantaneous manner, . 
preventing arcing or charring of the con- ; 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Conrespen: 
dence invited, — 


& À À À À À 


A. REYROLLE, 


10, UNION MEWS, UNION STREET, MIDDLESEX 
HOSPITAL, LONDON,-W. ove 


4 dis ‘ 


à 
rh 
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98 4100, QUEEN VICTORIA STREET, CITY. HEATH 
Telegrams |« DIELECTRIC MANCHESTER." SEE | 1.580. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


WIRES AND CABLES, 


OKONITE, VULCANISED RUBBER, GUTTA-PERCHA _ COMPOUND. 


Improved Laminated & Compound Strip for Dynamos. 


SPECIALITIES IN FLEXIBLE CABLES AND CORDS: 


HE Company’s Factories at Le U.S.A., and Newton Heath, Manchester, are the largest and ie 
complete insulated wire works in existence, and the machinery employed. is the result of man come Dre 
experience, both British and American. The Company are the actual manufacturers of the wires and cables 
mentioned in their Catalogue, which will be sent post free on application. Conductivity and ine of 
every class listed are guaranteed. 


CONTRACTORS FOR CENTRAL STATION INSTALLATIONS. 


EUROPEAN AGENTS FOR . 


The NEW YORK BELTING & PACKING co., Ltd. 


MECHANICAL RUBBER GOODS OF EVERY DESCRIPTION. — “aus 
A. VAUGHAN-STEVENS, Managing Director. 


HARTMANN & BRAUN? 
POCKET | 


FOR TESTING ACCUMULATORS. 


DS FULL SIZE. | 
70 3 VOLTS, GRADUATED IN 
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|- 22 | 
| \ — | 
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| 
CONTRACTORS ON THE ADMIRALTY LIST. 
| 
| 
| 
| 
x 
| : = | = = 4 | 
| ACCUMULATORS ARE CHARG- 
THS. ONE QUARTER FULL SIZE. Ë 


JOURNAL AND ELECTRICAL ii “SUPPLEMENT 


BROMPTON ROAD. S.W 
MANUFACTURERS (UNDER PATE NT) ‘OF 


‘FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FEXED. 


tosuit all the well-known makes of holders and pl À in bed- 
Write to Manager for inal particulars rooms y hy brackets, ? 


SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOSE 


| _ ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS. 
CATALOGUES AND PRICE LISTS ON APPLICATION. 


BROMPTON ELECTRIC FITTINGS Co., Ld., 148 , Brompton Rd, 8. WwW. 


TERMS THE TRADE 


RICHARD, ERE RES, 


wig, 8, LONDOW WALZ, LONDON, H.C, 


METER 


(KILO-WATT..HOURS), 


For Direct or Alternating Currents. 


correctness of their indications is 
to within one per cent. 
eir 


than of any other meter in 

Our Electricity Meters: are use. Large discount on quanti- 
cannot get out of order, and are guarau- : 

ey require no attention nor = am PRICES. | 
odical winding, the independent and == 10 Amperes 27 800 Amperes, 

interchangeable clockwork with which 5 750 0, 

they are provided being automatically » | 100 

wound up at every other 15 seconds by. S12 100, 


a shunt correntof.a. duration of 
second, are easy of inspection. 
Their individual oes not == | 
exceed ,ith ampere, and they start with 
consumption equal ‘to Both of" their 


Richard Fréres 

Wall, London, E.C. 

‘Catalogue of Self-Recording In- 

* struments free on application. 
434s 


THE GAS ENGINE 


THE 


Morks & Sead Offices AS BNGLAND. 
LONDON: 114, Tooley st, SE. 


Used both at 
HOME AND ABROAD 
for 

ELECTRIC LIGHTING. | 


HIGH-CLASS 
WORKMANSHIP. 


NEW TYPE OF 12 NOMINAL, ., 


* For full particulatr, rag y 


GLASGOW: 111, West George St. 
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PROJECTOR | 
, 20-INCH SEARCH LIGHT : | | 


OVER 1.5000 


PRICES RANGE ACCORDING TO FINISH, SIZE, AND THE AMOUNT OF MATERIAL. 
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OFFICES 
24, Charing 


AND SHOWROOMS 


Cross Road, 


ARGE SWITCHBOARD, 


Made for the HAMBURG MUNICIPALITY for the Installation on the Asia-Quay | - 


30 ARG LAMPS OF 10 AMPERES, AND 27 ARC LAMPS OF 8 AMPERES. = 


ONLY BEST OUALITY OF MATERIAL AND WORKMANSHIP. 
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TELEG RAPH 


| MANUFACTURERS. OF. 
Chaire, Iron Standards, Stay Rode, Strata, 


Iron Arms, Oak Arms, Pôle Clips, ‘bell is, in every.respect a high The 
D bete, Brack Roofs gh class article. The base 
Finials, Caps, Iron Angle Brake, "Wire Guards, Lightning and cover are of highly polished teak wood, 
‘Points, Pale Steps, Angle Plates, Staples, Nails, Washers, - | whilst the edges, as will be seen on reference to the 
tort, Shackles, stilator Bolte, Cables, Wired, Leads, “Printers, | woodcut, are neatly moulded. ‘Thé gong is“of our 
| Tote Instra- :| spégial: square shepe patter; whieh for richness ‘of 
Generators, Elostrlo Belle, Indicators, be The working parts of this 
| Buïglar Alarms, Mining Gongs. Fire Station Switeh. | bell are finished off in our best style, and we cad con- 
ermostats. crews, Terminals, Cabinet Case way- superior to. kind of article | 
Testing À paratus, Gotistruction Tools, aud every déscripe À 
~QUR:NEW CATALOGUE. 
| Catalogue is entirely new and original in design 
| and style, and is illustrated by over 500 blocks, cut in © : SENS 
the best style by: ‘well-known ‘Engravers. As wéare 
only printing a limited number ofthese. Catalogues, | ÉCERRA 
we’ should be glad if all those who are _desirous. of |: | 
a copy would apply direst to us at once. 
Telegraph Address : «INSULATOR, BIRMINGHAM.” | 
Managing Direcior + Mix. J. SLATER LEWIS. | 
Gelegraph Factory, 
: = = | bell. This bell is praetically the game as the “ best ” 
FRIDAY, iad J UNE, “1891. ” ¥ quality bell, with this, exception, that the gong is of 
neni —— ‘| the ordinary pattern; and the base and cover are not so 
* elaborately finished. The working parts are also not 
TELEPHONE TRANSMITTERS, 80 _ polished as the better quality of pe but 
ve beg to inform our numerous friends and the 


| public generally that we shall be prepared to sell, on 
| and jafter July next, a patented form of transmitter. 
| which is in every respect equal to the “Blake,” the 
“Croasiey,” or the “ Hunnings ” apparatus. There are 
no tricky adjustments ; ‘nor. are there any springs, 
Weights, or levers to get out of order. This instru- 
| ment has been tried under all possi possible conditions, and 
experts pronounce it to be the best transmitter for 
private work or for exchange purposes that has yet 
been” placed upon upon the market. Asan instance of the 
remarkable qualities of this transmitter, we may say 
that perfect speech was heard over a twenty-mile line 
when the receiver was placed sixteen yards from the 
. Another important feature, and one that will 
We appeeciated by all, is the fact that there cannot be 
any “buzzing” or “burring,” due to shouting or 
knocking the instrument, We invite correspondence 


FACTORY, LIMITED: 
1 Wo. BIRMINGHAM, 1 bru JUNE, 1801. 
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in other ways they are AEELRS the same. This is, 
therefore, a thoroughly sound bell, and one that we 
can recommend to electric bell fittere, for general use, 
with the greatest confidence: Sample bells will be 
| sont, and given upon 
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TELEPHONE “‘PRANSMITTERS, 
Wu. beg to inform our numerous friends and the 


public ; generally that we shall be prepared to sell, on 
and jafter July next, a patented form of transmitter. : 
which is in every respect equal to the “ Blake,” the - 
“Crossley,” or the “ Hunnings ” apparatus, There are 
no tricky adjustments ; ‘nor.are there any springs, 
weights, or levers to get out of order. This instru- | Hit A Ta NE À 
ment has been tried under all possible conditions, and ISTE ion aye | 

experts pronounce it to be the best transmitter for ‘i 

private work or for exchange purposes that has yet ead i ; 
been placed upon the market. Asan instance of the | } 
remarkable qualities of this transmitter, we may say 

that perfect speech was heard over a twenty-mile line 

when the receiver :was placed sixteen yards from the | 
hstener. Another important feature, and one that will | 
be appreciated by all, is the fact that there cannot be : | 
any “buzzing” or “burring,” due to shouting or | ;, other ways they are sde the same. This is, 
knocking the instrument, We invite correspondence | therefore, a thoroughly sound bell, and one that we | 
with all those who contemplate trans- rowdy he Sherr, for will be | 
Mitters, sent, and prices given upon application. 
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“We ‘hihi: below our “ best ” Electric Bell. This 
‘bell is, in every-respect a high class article. The base 
aud cover are of stout highly polished teak wood, 
“whilst the edges, as will be seen on reference to the 
woodcut, are neatly moulded. Tie gone is our 


special square shape pattern, which" richness. of 

tone is not to be excelled. The working parts of this 

bell are finished off in our best style, and we ¢an con- 

fidently recommend it to‘our friends as being in every 
r sale, 
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“The next illustration”is: that of, our “secon 
bell. This bell is the same as the best ” 
uality bell, with this exception, that the gong is of 
s ordinary ie and the base and cover are not so 
- elaborately finish The working parts are also not 
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THE ELMORE COMPANIES. 


Tue Financial News of May 27th contained a leading 
article on the Elmore Companies. It is a curious mixture of 
statements, opinions, and suppositions. They alternate in 
suitable order, but, for convenience of summarising, we have 
| sorted them out and placed together kindred elements. 

There is a leading motif which is noticeable throughout, 
and finds definite expression in the.finale—the shares at the 
present quotation are much below their. real value. There is 
no new. information except that Mr. W. Elmore is now in 
charge of the works (vice Messrs. A. and 8. Elmore, whose 
inexperience our contemporary previously adverted to). 
The merits of the process are reiterated in the terms with 
which we have been made so familiar from the time of the 
isue of the prospectuses—tubes of extraordinary quality 


have been turned out ; the company claims they are of ex- 


œptional strength. The opinions of interested persons are 
quoted with satisfaction—Mr. Elmote himself is confident 
that the process can be made a commercial success ; on the 
part of the directors there is unquestionably a strong and 
genuine faith in the financial future ; M. Secrétan states 
that all the promises may now be considered as fulfilled, and 
that the manufacture is as successful as it can possibly be. 
‘The output of the works (at some future time), the sup- 
posed demand (when the output is attained), and the conse- 
quent hopeful prospects, all find their place in the 
wtcle in the usual way. Caution and candour are not 
alsent—the invention had not hitherto emerged much 
beyond the stage of experiment, and it ought to be frankly 
-ttated that the companies have met with a great deal of 
Adverse criticism. ‘ But the article is stronger in the con- 
tional than the other elements. If ifs and ands were 
pots and pans wrought straight from Chili bars un- 
touched by hands, the Elmore Company would find plenty 

iness in supplying the requirements of their financial 
advocate —if the data given is sound and reasonable it is 
dificult to discover any fair ground for pessimistic views ; if 
M. Secrétan finds a sale for 100 tons a week it is certain the 
thares are Loo low ; if the English undertaking is promising 


the French one should be more so; if figures given are 


correct they show an annual net profit of . £224,000; if 


very handsome dividends are not gained the expectations of 
the management must be greatly at fault ; unless the inf or- 
mation supplied be greatly exaggerated certain criticisms 


will have to be withdrawn, and so on. The cost and the | 


profit are indefinite, of course—i is said that .1d. per Ib. 
of copper employed covers the cost of production ; it is 
claimed by the company’s officials that the 20 tons of tubing 
to be produced weekly can be disposed of’ at an average nét 
profit of 2s. per lb. Of the Wire company, we are told that 
their works are estimated to turn out 100 to 200 tons every 
week, and the. article would be incomplete without the re- 
iteration that the wire has a conductivity of 4°40 per cent. 
above Dr. Matthiessen’s standard ; and some significance may 
surely be claimed for the fact that a Birmingham syndicate 
has given considerable orders for a year in advance. 

The Financial News has had to go as far as New York to 
learn that some technical objections have been raised to the 
process, and that some “suspicions” exist that there is. too 
much of the “stock jobbing ” element in connection with the 
concerns. It was only “a few weeks ago ” that this suspicion 
was given voice to, and then by the Engineering and Mining 
Journal of New York. We are grateful to our transatlantic 
contemporary for the expression of its views; whilst we 
cannot but regret that in professing to combat them, the 
Financial News should have taken the opportunity .of 
publishing an article of a most misleading character. The 
Financial News, in quoting the Engineering and Mining 
Journal, contrasts its views with facts which are vouched for 
by the officials of the English company. The Engineering 


and Mining Journal had stated that the deposit is of a 


foliated character, and that it exfoliates upon heating even to 
a very moderate degree, and, further, that it was very openly 
charged, that. the process was being worked as a stock 
speculation rather than as an industrial investment. It 
seems to the Financial News that the best answer to 
this is to be found in the fact that repeat orders continue to 
flow into the Leeds works, and if. the tubes are bad, it asks, 
or if the deposit show the defect as alleged, why on earth do 
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customers continue to purchase them ? The stock jobbing 
question the Financial News thinks a very insignificant one 
beside that of the merits of the invention and its commercial 
possibilities, and these two questions are apparently settled 
by the claims of the Leeds management that the increasing 
demand proves the one, and the difference between cost of pro- 


duction and selling price the other. 


There being no better answer than the “ repeat 


orders” we are afraid the outlook is not promising. 


There. is nothing new about that answer. We have 
It is quite useless 
unless we are told the amount of the orders and the 


purpose for which the articles are used. Some information 
_ as to where they come from would also be desirable. 
customer buys sixpennyworth of Elmore copper and comes 


If a 


back for threepennyworth more it is a “repeat order.” We 


are sorry to say it, but, in reference to the Elmore concerns, 


generalities will not do. We must have something definite 
True, the extent of the repeat orders is im- 
plied to be large, because they “ flow in,” but we woald still 
like to know something about the nature and extent of the 
flood, and be able to form some opinion as to the possibility 
of an ebb. 

The article in question is an extraordinary one, and serves to 


| add strength to the “suspicion ” of the stock-jobbing question 


which is so “insignificant.” Tue responsibility for the 
article is divided between those who supplied the informa- 
tion and the editor of the Financial News. We are saved 
the necessity of speculating as to where the information was 


_ obtained by the definite statement that it was supplied by 
persons, not merely familiar with the | oane, but engaged in — 
working it. 


In our correspondence columns we = been told that on 
the subject of the Elmore Companies the officials’ mouths 
were closed by the directors, who in their wisdom had 


declined to allow any information to be given, and in our 


issue of April 17th, we remarked that “curiously enough 
there is seldom any restriction on statements of an indefinite 
but favourable character from the Elmore interest.” The 
Financial News article is cer instance of the truth of 
that remark. 

We cannot expect the Financial News to be well 
informed on the technical questions, to know that the 
economy of production, considered on commercial grounds, 


is a fallacy which has been exposed over and over 


again in our columns; to know that a percentage of 
conductivity over Matthiessen’s standard is common to 
any copper manufacturer who wishes to attain it, but we 
should expect the editor of a financial journal to see the 
financial and commercial absurdities jumbled together in his 
article. Wherein is the use of quoting estimates, even 
under a saving clause of non-commitment, which show an 
annual net profit of £224,000 on a capital of £140,000 ? 
The total is arrived at by taking the output of twenty tons 
per week, which will “shortly” be obtained, multiplying it 
by the moderate number of 50 weeks to a year, and assuming 
a net profit of 2s. per lb. for the lot. This basis is either a 
reasonable, well-considered one, or it is mere wild guess- 
work. In the former event why cut off the first figure and 
draw attention to the fact that even £24,000 would be very 
satisfactory? In the latter event why not alter one or 
other factor so as to put a seventh figure on the left hand 


side and then is Sinon by cutting it out again? 


‘Is the Financial News aware of any business which makes a 


profit: of two shillings on an expenditure of one penny withont 
inciting competition which results in a speedy reduction to 
more modest dimensions? Should the editor of a financial : 
journal have any doubts at all as to whether such data ag 
that given in the article is “sound and reasonable?” We 
should have expected that the editorial doubts would have 
been excited by the very modest figures of the output, 
Hundreds of tons weekly are very lightly handled. There : 
are no doubts that so large a share of the world’s supply of 
copper will go through the Elmore Companies’ hands. 


_ From such huge sales we fear the “clever French copper- 


smiths” are unlikely to hammer many “beautiful forms.” 
They are probably clever enough to buy in the cheapest 
market, and as “copper ranges higher in France than ip 
England,” they will have to pay more than the 2s. per pound 
for Elmore, over the cost of ordinary copper, ve the 
English company is going to be content with. 

The Financial News recalls the fact that it published an 

article on the Elmore Companies last February. The “orders 
a year in advance” did duty then.. In commenting (Febru- 
ary 20th) upon that article we wrote as follows :—“The 
information at our disposal hitherto has been that the output 
for 1891 was contracted for by an important group of 
wire drawers. Is the ‘year in advance’ the same as the 
output for 1891,’ and the ‘ Birmingham syndicate’ the 
same as the ‘important group?’” No answers to thos 
questions have been given. It is now June, 1891, and still 
the “ year in advance” does duty, but in a slightly different 
way. It does not read as if the orders still held good, but 
the fact that considerable orders were given a year in 
advance is claimed to be of some significance. Undoubtedly 
it is, and we hope in due time the significance will be de 
monstrated. 

We can quite understand that those interested in the 
Companies would like confidence to be restored, but it 


_ cannot be done by such articles as that of the Financial 


News, though it retails the confidence of Mr. Elmore, the 
faith of the directors, and the nonsense of M. Secrétan. 
The Companies have been formed and the works running a 
considerable time. . Why, then, are we treated to exactly 
the same estimates of cost as we had in the original 
prupneiss, with “repeat orders,” “ rapidly developing busi- 
ness,” and similar phrases ? : The company should be ins 
position to know exactly the cost of production, works ex: 
penses and also establishment charges. If a technical 
journal states that the product is of a foliated character and 
exfoliates when subjected to heat, why does the company, 
or those who speak in its name, be-little their business by 
saying that the best answer they can give is “repel 
orders.” It is no answer at all. The charge refers to steam 
pipes, the repeat orders may be for hydraulic rams, and 
super-heated steam is not a contingency to which hydraali 
rams are subject. The charge relates to heat tests. The 
answer gives figures for mechanical or cold tests such as were 
made before us at the press visit. Confidence is a plant d 
slow growth and quick decline. If it is desired to arrest that 
decline, it should be plainly stated what is the extent o 
the business done, the cost of doing it, and the profits 
resulting. 

The Financial News commences its article with tae 
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words :—“ The recent slight improvement in the market 
value of the shares is due, we suppose, to the progress 
which the works are making, and to the commercial pros- 

held out by the advocates of the Elmore process.” 


The progress of the works involves the expenditure of the 


shareholders’ money, and we are not aware that the advocates 
of the process have lately claimed any increase in the com- 
mercial prospects over those previously held out. It seems 
to us that the simultaneous appearance of the Financial 
News article and circulation of the extraordinary letter of 
Mr. Peck, of which we give extracts in our correspondence 
columns, points to proceedings far more likely to affect 
quotations: than the causes ascribed by the Financial 
News. | | 
From the time when we saw that the Elmore business was 
likely to be serious for investors we set ourselves the task of 
placing before the public the true meaning of the misleading 
statements put into circulation. Though it become some- 
what irksome we shall continue to carry out that task. Our 
regret is that it is impossible for a technical journal directly 
If the article 
now referred to is a fair sample of the information upon which 
the general public invests in industrial undertakings the 
pol public has our cordial sympathy. 


ELECTRO-CULTURE. 


Unper the heading L’électro-culture, Mons. G. de Dubor 


discusses in a French contemporary at some length the effects 
of electricity upon plant life. 

The application of electricity in the cultivation of plants 
is by no means a new idea. Some experiments appear to 
have been made by Mambray in this direction as early as 
1746, but although the notion has been simmering in the 
minds of certain scientists almost ever since, but little 
progress has been made. | 

Some have investigated the effects of the rays of electric 
light upon vegetation, whilst others have studied the action 


‘of electric currents upon the growth of plants. There are 
thus two ways of approaching the subject, and those who. 


have given any attention to it have chiefly concerned them- 
selves with the action of the electric light. 

Mons. de Dubor gives some account of the history of the 
experiments which have been made. In 1806, we learn that 
de Candolle gave a great deal of time to the examination of 
the behaviour of plants under the action of electricity, but 
with little result, for the science of electricity was then but 
little advanced. Later, Hervé-Mangon and Prillieux worked 
Upon this curious subject of research, 

The most interesting experiments, however, that are 
recorded are those due to Grandeau, Naudin, and Siemens. 
Grandean endeavoured to prove that electricity was a vital 
necessity to vegetation. One of his experiments was the 
following : :—Several tobacco and maize plants were placed in 


a insulated position and surrounded with a continuous 


metallic cage ; after being carefully tended under these condi- 
tions for several months, it was observed that the plants had 
become unhealthy, whilst similar plants not thus surrounded 
sew normally. A critical observer, however, would not be 
inclined to attach very much importance to this experiment. 


Naudin performed a less negative experiment. He planted 
tomatoes, lettuce, beans, &c., and surrounded them with an 
iron wire cage in such a way that electricity could be freely 
supplied. The results obtained by this treatment were some- 
what significant. The beans grew to a larger size and looked 
more healthy than those which had not been thus treated. 
The lettuce under the cage attained an average height of 
1:20 m., and weight of 427 grammes, as against a height of 
1°0 m. and a weight of 337 grammes when grown in free 
air. The tomatoes grew to an average height of 1 metre and 
weight of 8°754 kilos, whereas in free air the height was 
80 cm. and the weight 3°627 kilos. 

In England Siemens has made much more snrdhing éx- 
perimenis, especially regarding the influence of electric light 
upon vegetation. One of the investigations lasted seven months, 
and the plants were grown in two small greenhouses. Two 
lamps were employed, emitting a light equal to that of 5,000 
candles ; one of these was placed in one of the greenhouses, — 
and the second was suspended at a height of 4 metres above 
the other. The temperature was maintained as uniform as 
possible at about 15° Centigrade. 

Several kinds of seeds were sown and sion edits The 
results were distinctly unfavourable, especially in the green- 
house which was lighted by the lamp placed in the interior, 
In a few days the leaves and the young shoots rapidly faded 
and became as it were scorched. ~ 

Siemens ‘then ‘thought of softening the intensity of the 
electric light by covering it with variously coloured glasses, 
By this means he was enabled to demonstrate that vegetation 
proceeded rapidly when white glass was used; that it was 
much slower under yellow glass, and that in this case the 
plants were less vigorous and paler in colour; that red glass 
produced a mediocre growth, whilst the foliage was meagre 
and yellowish : finally, that blue glass yielded the worst re- 
sults of all. 

When white glass was used, ragpberries planted on December 
16th bore fruit on the 1st of March. Strawberries planted | 


-on December 10th furnished ripe fruit on February 14th. 


Vines planted on December 26th gave excellent: grapes fully 
ripe on March 10th. With cereals there was equally HE | 
growth ; peas germinated in two days. 

It appears, then, that the effect of the electric light upon 
plants is of a very powerful order, and such experiments 
open up an exceedingly interesting line of research which 
might lead to really practical results. _ | 

The first attempts to apply the electric light to cultivation 
upon the large scale were made in England by Sheppard ; others 
also endeavoured to make use of it, but with indifferent 
success. More recently a distinguished Russian agriculturist, 
Spechnew, has been carrying on a series of experiments on. 
the large scale for six years without interruption. = | 

Spechnew commenced by applying electricity to the ger- 
mination of wheat, and .he observed that the growth was 
much more rapid when this application was made than under 
ordinary circumstances. 

He then employed dynamic electricity, été large 
plates of zinc and copper, connected with wires, in the soil 
in which were grown beans, carrots, &o., and in ky. case 
he obtained a finer crop. 

Static electricity was next experimented with, the plants 
were arranged within the influence of collectors of atmos- 
pheric electricity. For five years experiments were systema- 
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tically carried on, and the results appear sufficiently — 


indicative of the powerful action exerted by electricity in the 
growth of plants. Here are some figures for comparison ; 
in each case the same quantity of seed being sown. 


Electric Culture. Ordinary Culture. 

Rye... 4480) 2800 hectare 
“com... 2000. } 


- Similarly good results have likewise been obtained by 
Barat, an agriculturist of Aiguillon, who experimented with 


potatoes, tomatoes, and other vegetables exposed to the action 


of a current of’ electricity. In the case of the potatoes, the 
yield was nearly doubled, and an increased crop was in- 
variably obtained with other vegetables. Barat, who com- 


menced his experiments in 1880, proposes this year to carry 


them on on a still larger scale, and under the control of 
competent persons. | 

Now, the first question to ask in connection with these 
interesting experiments is—How does the electricity act on 
plant life ? This is a crucial question, but Spechnew, who 
has made numerous chemical analyses, is inclined to formu- 
late the theory that the currents hasten the dissolution of the 
organic principles in the soil, which thus become more 
readily assimilable by the plant. 

But although these experiments look well, it by no means 
follows that all scientists will accept them, or indeed attach 
much importance to them ; the results which are claimed to 
have been obtained should be received with reserve. Further 
experiments are necessary—experiments which shall. be 


scientifically conducted and properly controlled ; then, when 


a large ‘number of observations have been accumulated, it 


may be possible to deduce some — generalisations 
One way or the other. 


« BALATA GUM. 

— the title of ÿ ‘ Balata and the. Balata Industry,” Mr. 
G. S. Jenman, Government Botanist in British Guiana, has 
recently compiled an exhaustive report on Balata, or chicle, 
gum. A few extracts from this report may prove of interest 
to our readers. ) 

_ The “ bullet-tree,” from the bark of which the gum is 
obtained, is of considerable size, growing to a height of 
120: feet ; its habitat ranges from Jamaica to Trinidad, 
ke so) and. Guiana. Mr. Jenman classifies it as a 

“ Mimusops Balata,” there being, apparently, two species, the 
one found:in Jamaica and Trinidad, referred to as “ mimusops 
globosa,” differing from the Guiana type. 

. The, bark’ of the tree is about half an inch thick, with 
deep parallel fissures about an inch apart ; the wood is 
reddish in colour,-very hard, and employed wherever strength 
and durability are required. 

. The trees appear to affect the depths of the forest region 
some distance from: the main rivers, they being most plen- 
tiful between the Berbice River and the Corentyn ; they are, 
however, found in great numbers extending eastward of the 
Corentyn into Dutch Guiana, and in this district a grant of 
several hundred thousand acres has been obtained by an 


American firm engaged.in the collecting of Balata. 


“With regard to the character of the gum, Mr. Jenmen 
says its strength is very great, and since it does not streteh 
under tension, it is particularly well adapted for sped 
appliances, such as machinery bands. — 

In the report on the Balata, Dr. Hugo Miiller, FRA. 
says that it “commands a higher price than gutta-percha, 
and that it can be used in almost all cases where gutta-percha 
is employed.” He states that although Balata is treated by 
manufacturers simply as a superior kind of gutta-percha, 
it is really distinctly different, especially in some of its 
physical characteristics ; for instance, it is rather softer thay 
gutta-percha at ordinary temperatures, and not so rigid in the 
cold. In the effects produced by exposure to light and air, a 
very marked difference is observable between Balata and 
gutta-percha. The latter becomes altered on the surface, 
and changed to a brittle resinous substance, into which the 
whole of the mass is converted in course of time ; Balata, 
on the other hand, is but slowly acted upon under these cir- 
cumstances. The electrical insulating properties of. Balata 
are said to be quite equal to those of. gutta-percha. | 

The milk is collected by cutting two parallel incisions in 
the bark to a height of about eight feet; the lower ex- 
tremities of these incisions are brought together near the 
base of the trunk, and at the apex of the angle thus made 
the bark is slightly lifted, and the rim of a calabash, into 
which the milk trickles, is inserted. The milk runs for from 
40 to 60 minutes, and from a tree of 15 to 20 inches in 
diameter, about three pints of milk can be obtained if the 
yield be favourable. 

The best collectors do not injure the trees, and always tap 
them on the opposite sides, leaving the intervening spaces for 
subsequent years. In careless collecting—the too general 
rule, we are told—every stroke of the cutlass penetrates the 
bark, ultimately causing the death of the tree, and it is-too 
frequently the custom to fell the trees, tapping them by 
cutting parallel transverse lines at intervals of about a foot. 

The milk is dried by pouring it into shallow wooden trays, 
previously rubbed with oil, soap, or grease, in order to prevent 
the gum sticking to the sides ; it is then exposed to the air, 
and sometimes to the sun, in fine weather requiring two or | 
three days to dry, and in wet weather a week or more. When 


‘sufficiently dry to be removed from the trays, the sheet is 


thrown over a line or bar to drip and harden. 

A good deal of foreign matter is found in the milk, and 
Mr. Jenman states that adulteration is so systematically car- 
ried on that the agents, who buy the Balata in the milky 
state and have it dried themselves, must be constantly om 
their guard against the introduction of inferior admixtures. 

It would appear that some action on the part of the 
Government is necessary to control and regulate the collect- 
ing of Balata, otherwise the time cannot be far distant when 
this tree will have disappeared as completely as has the — 
gutta from the Malay Archipelago. : 


THE CITY AND SQUTH LONDON 
RAILWAY. 


IN these né of severe competition the “ magic penny” 

forms an important factor in the progress and success of 
those commercial undertakings engaged in the transport of 
human freight. The introduction of penny fares by the 
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cites. io railway, and steamboat companies has 
greatly developed their traffic ; it has permitted passengers to 
travel from, say, over one mile in the case of the two first- 
mentioned, to about three miles in the case of the river steam- 
boat service ; it has immensely augmented the number of 
people carried, and consequently the receipts of the various 

companies ; and it has almost invariably enabled the latter to 
earn more remunerative dividends than would have obtained 


hed a higher charge been enforced. Penny fares, in fact, 


greatly encourage traffic, and especially is this the case in the 
metropolis with the tremendous number of people travelling to 
and fro daily ; a higher rate would act as a deterrent. 

_ It-was, perhaps, after a consideration of these facts that 
the City and South London Railway Company recently 
decided to introduce penny fares. Two other causes have also 
very probably helped to bring about this result. One was the 
complaints of workmen, who grumbled at having to pay 2d. 
for travelling a short distance, and the other, the diminished 
fois from April 4th to May 9th, as given below :— | 


Week ending. Receipts. 
827 
» - 25th 784 
695. 


The sum of £901 is the highest weekly receipt since the 
opening of the line on the 18th December last, but this 


amount included the additional traffic incidental to » the 


Easter Bank Holiday. 

Returning to the question of reduced fares, we find that 
on the 11th ult. the company commenced to run trains at 
penny fares for workmen between the hours of 6.45 a.m. and 
8am. from the Oval and all stations on to King William 
Street. This was followed, on the 21st ult., by the intro- 
duction of penny fares after 10 a.m. up to 11 p.m. from the 
Elephant and Castle—the exact half-way station of the 


lin—to the City or to Stockwell. On Monday, a corre- 


spondent informs us, the penny fare was adopted at the 
Borough Station for trains in either direction. 

The first reduction may probably have caused an increase 
in the number of passengers carried, but it did not effect an 
aigmentation in the receipts during the first week, the 
figures being £665 as against £695 in the previous week. 
This was probably due to the fact that it was not generally 
known that the fare had been lowered. When, however, the 
second concession was made, the receipts increased from 
£665 during the week ending May 16th to £768 on May 


(28rd, this being doubtless due to the greater amount of 


traffic consequent upon the reduced fare. The amount taken 
last week was also £768. Of course the condition of the 
weather may possibly have an effect _upon the traffic, but 
even this may only be very slight. 

It is not proposed to adopt generally penny fares for short 
distances, as such a policy would necessitate the issuing of 
tickets and consequently a great increase in the working ex- 
penses. There is little doubt that the introduction of penny 
fares will result in the carrying of a larger amount of traffic 
Which should be beneficial to the company, and the directors 
must be congratulated for having inaugurated cheap transport 
facilities on that railway. They are also endeavouring to im- 
Prove the lighting of the carriages. Let it be soon ! - 


The Federated Tnstitu: 4 GENERAL meeting of this young. 

tion of Mining progressive society was. held in . London. 
___ Mngineers. last week under the presidency of Mr. 
TT. W. Embleton. In the course of his inaugural addres 
which referred to the progress in various industries since 
1880, the president stated that :—“ As to electricity, it was 
then (1830) a toy ; the revolving of a glass cylinder, on which 
was a piece of silk, produced what was required. When all 
was in readiness you were placed on a stool with glass.legs ; 
you held in your hand a wire in connection with the machine, 
you were covered by the electric fluid, and the company 
amused themselves at your expense by touching you to take a 
spark from you, and you to feel the sensation of being pricked. 
Or Leyden jars were filled with electricity and discharged 
—to the great amusement of the bystanders. What was 
then a plaything has now become a valuable agent, Oonti- 
nents hold converse with each other, thus, as it were, bring- 
ing the countries nearer together, and at the last we are able 
to talk with each other by means of the telephone ; and 
recently by the under-sea telephone a person sitting in 
England can hear the music of an opera being performed in 
Paris. Words-and messages can be registered and used on 
any occasion when required—indeed, the electric fluid can be . 
stored and carried from place to place. Already has electricity 
been employed in lighting towns and buildings. It is in use 
in Yorkshire for underground haulage, pumping; and coal- 
cutting with success. On short railways it is the motive 
power. Indeed, in many processes it is essentially necessary.” 
—A number of miners’ electric lamps was on the table for 
the inspection of the members, but none of the makers who 
had forwarded the lamps took the trouble to have a represen- 
tative present to explain the details of the apparatus to the 
mining engineers, the result being that but little interest was 
manifested in the exhibition. Most of the lamps were. not 
even labelled with the names of the manufacturers, but among 
those shown were the lamps of Messrs. Cathcart and Peto, 
Mr. James Pitkin, and Mr. L. Bristél. Various works were 
open for the inspection of the members—the City and Sonth 
London Railway, the Deptford Station, the works of the 
General Electric Power and Traction Company, the Barking 
Electric Tramway, and the Electric Launch Station at 
Platts Eyott, 


We would recommend the perusal of an 

Medicines, Article written by Lee J. Vance in the 

. current issue of Popular Science Mi onthly, 

entitled “The Evolution of Patent Medicine.” Here will 
be found some instructive reading: the evolution of 
quackery from magical practices and secret charms is 
traced, and the blind, unthinking faith of the dupes is 
compared with the belief which savages have in magical | 
remedies. The vendors of électric or other charms will, more- 


' over, receive some good home-thrusts if they read the article 


through ; but, of course, they will only be amused, for are 
not their skins pachydermatous ? and do not the golden coins 
still roll in? Besides,.as the late P. T. Barnum once 
bluntly remarked, people like to be humbugged, therefore 


anyone who will indulge them in this luxury is surely a 


public benefactor. Here is a paragraph which we cannot 
help quoting :—“ Frankly speaking, nostrum vendors no 
longer rely on the curative power of their drugs. They 
depend now on the power of advertising almost exclusively. 
They have a literary man to ‘write up’ the remedy in 
ingenious fashion ; an artist to show the patient ‘before 


and after’ using the panacea ; a poet to compose odes. and 


lyrics ; a liar who rivals Munchausen ; and a forger who 
signs all sorts of testimonials. The great point seems to he 
to make people feel that they are in the last stage of decline. 
A cleverly-worded circular is enough ‘to give one a fit of the 
blues. -In the opening chapter of his amusing, book, ‘ Three 
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Men in a Boat,’ Mr. Jerome hits off this particular point : 
“I never read a patent medicine advertisement’ says 
one character, ‘without being impelled to the conclusion. 
that I am suffering from the particular disease therein dealt 
with, in its most virulent form.’ It is not uncommon for 
thé nostrum vendor to offer 1,000 dollars reward for any case 
he fails to cure.. He is safe enough, even if the remedy kills, 
for there is no time specified within which a cure is to be 
_ effected. To this, then, patent medicine comes at last, ‘ This 
wonderful remedy works like a charm,’ or else not at all.” 


~ Our readers will remember that not many 
weeks ago the judgment of the Council of 
| the Prefecture, favourable to the Compagnie 
Française du Télégraphe de Paris à New York, in the action 
between it and the Anglo-American Company, was reversed by 
the Council of State which upheld the legality of the agreement 
between the two companies in respect of a joint purse. The 
French company was in consequence compelled to come 
before the Government in order to obtain from it full and 
express instructions as to the division of its receipts. with the 
English companies. ‘As à result of these proceedings, the 
Minister of Commerce, under date of the 21st May, has 
_ notified the French. company that if it should return to the 
régime of a common purse, in accordance with. the agree- 
ments entered into with thé English companies in 1880 and 
1882, the Government would condemn’ the said agreements 
since they constituted a fusion of interests prohibited’ by 
Article 9 of the French cable concession, and that according 
to the terms of Article 13 of the said‘ concession, the agree- 
ments with regard to the common purse would be annulled. 
The matter will in consequence come again before the Court 
of Appeal. The decision of the minister, inasmuch as it is 
favourable to the French company, has caused an important 
rise in the value of the shares. | ae 


- The Pouyer-Quertier 
_ Cable Company. 


THE Andrews’ system of wiring interiors 
was again under discussion by the Fire 
Offices Committee at their last meeting, 
and a report on the system by Dr. John Hopkinson was read, 
setting forth many advantages for the system, and pointing 
out that there is no danger whatever to be apprehended, 
because the system has a bare outside conductor involving an 
earth connection. A statement by Mr. Andrews was also 
read, and several testimonials from users of the system. - The 


Andrews’s System and 
_ the Fire Offices. 


result of this overwhelming evidence induced the committee — 


to reconsider their decisior of the former meeting, and they 

passed a resolution by which the system is freed from its 

fetters, and it now stands on an equal footing with the wood 
casing competitor. | | 


Moi lie WE have had brought before our notice 


a leading article in our contemporary, the — 


Electrical Engineer, on the lighting of Cambridge. The 
subject of the article is a report of the sub-committee of the 
Cambridge Town Council appointed to report upon the 
various schemes and tenders submitted to the Town Council 
for the laying down of an installation to commence the- 
lighting of the town of Cambridge. There appears to us 
nothing in the report calling for special reference, excepting 
that among other provincial electric light stations that of 
the Newcastle and District Electric Lighting Company was 
visited, and that there steam turbine alternators are used. The 


Committee, it appears, formed a very favourable impression 


as to the economy in first cost and cost of maintenance and 
supervision, incident to this class of engine and dynamo. 
This appears to us to have aroused our contemporary’s bitter 
—and, as they appear to us, misplaced—criticisms, and, as 
we happen to have before us further and more reliable 
information than our contemporary can possses, we may 


at once say that its statements. are quite incorrect!’ In — 
drawing the comparison of coal used at Newcastle as 23°4 Ibe, 
per unit sold, with Mr. Crompton’s 11 or 12 Ibs., our con. 
temporary ignores the fact that Mr. Crompton’s stations are 
on the low tension storage battery system, which enables the 
plant to be worked more economically as regards coal, but 
involves a much heavier first cost and an additional cost of 
maintenance of accumulators, while the Newcastle plant ig 
on the high tension transformer system, which has’ hitherte 


always been considered more wasteful in coal. : It dls 


ignores the fact that the coal used at Newcastle is of an 
inferior quality, having at least 18 per cent. less evaporative 
efficiency than that commonly used in the South of England, 
Besides all this, we happen to know that the saving in coal 
that Mr. Parsons is obtaining from his condensing steam- 
turbines is not far from 50 per cent. over the non-condensing 
turbo-generators as hitherto used at Newcastle, or exactly 
one half the fuel is used. We also hear that. these results 
are being verified by some independent men of science, ., 

[tem 


Blectric Light : AS electric lighting companies become 
Companies and more fit to take their position in the 
Litigation. commercial world, there will be a corres- 
ponding increase of legal actions against them. Whether 
this be a-sign of vitality or not is a matter of opinion. 
There is little doubt, at any, rate, that electric’ companies 
now appear frequently in the law courts, and in most cases 
as defendants. Thete are, unfortunately, in this world many 
persons who do not hesitate to embark in’ legal actions if 
there is a possibility of them resulting in profit, and this 
spirit may have been responsible for many of the applications 
for injunctions against electric light companies. The case, 
however, to which we would draw attention this week is an 
action brought by Messrs. Hampton & Co., the well-known 
Pall Mall upholsterers, against the London Electric Supply 
Corporation, to recover damages laid at £5,000 for alleged 
breach of contact to putin an installation. The Corporation 
denied the contract, but at the same time paid: into court 
£75 to satisfy any claim. Without going into the detals, 
which may be found in another column, we may say thas the 
jury returned a verdict in favour of Messrs. Hampton and 
Co. for £250, but the judge, Lord Coleridge, disregarded 
this verdict, holding that there was no evidence of contract, 


and entered judgment in favour of defendants. — ‘While 
admitting the. reasonableness of his Lordship’s view, we 
think companies ought to look after their interests in such a 
way as to preclude the possibility of legal actions. If care- 
fully worded contracts were made, in which it were clearly 
stated that the companies would not be responsible in case of 
breakdowns, much trouble would be saved. It would appear 
that Messrs. Hampton recognise the superiority of the elec- 
tric light over any other illuminant, for in their plaint they 
say that it was necessary to adopt less effectual means of 
lighting, and this was almost, if not entirely, the cause of 
decrease in business of £20,000. 3 UE 


IN the Steamship tor this month we 
notice a description of Joel’s slow speed 
dynamo, in which we observe a statement to the effect that 
one of these machines gave current for 230 16-C.P. lamps, 
with a 9 H.P. nominal Crossley gas engine driving & 
Perhaps some of: our readers knowing the relationship 
between nominal and brake horse-power will tell us whether 
this is likely to be a fact, or whether it is not more feasible 
to suppose that, the lamps were only half incandesced. If 
we take a 16 C.P. lamp as consuming 60 watts, we arrive at 
the result of 12} lamps per electrical horse-power ; the 
9 H.P. Crossley gas engine must then have developed over 
20 brake horse-power to allow for 18} electrical horse-powet 
at the lamp terminals. Can it be possible ? ae 


A Large Output. 
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DEDUCTIONS AND EXPERIMENTS ON 


ROTARY CURRENTS. 


By A. pv BOIS-REYMOND. — 


Tar di fig. 1, are copied out of a well known treatise 
on Fa 2 y are meant to show how elliptical and 
circular polarisation of light is obtained. An atom of ether 
simultaneously ee two simple sinusoidal oscillations of 
| iod, the directions of which are perpéndiculat to 
oF oer. For each phase the radins v of the result- 
ing movement is the: diagonal of a parallelogra 
genta of which are the two distances from the centre whic 
he atom would have reached at. that phase if it performed 
the one or the other of the two simple oscillations. 
hus the curves: of the oath ave dag fig. 1 are obtained, i 


‘in the same way, if the phase difference 


between the two component-’escillations is always 90° or one 
quarter of the period, w their amplitudes successively 
Even if the identit 


of optical and electromagnetic phe- 
n made an article of our scientific 


. however, we 


between. the two simple oscillations & phase. difference of 
b 8, of the À and their 
pli qurves of the second group, 


components enclose an ‘angle of 90°. Mr. ‘Ferraris, also, has © 
not gone beyond this point, most likely because the optical — 


larisation theory was: before his mind’s. eye. : He: begi 
rotations * with : 
“Sia 0 un punto di uno spazio nel.quale si sovra pon 


i campi magnetici prodotti da due correnti e; le | 
direzione 0 x ed o y ché hanno i due campi  magnetici nel 


punto 0 sieno diverse, per esempio. perpendicolari l'ans all’ 


altra,” and he sticks to his assumption through the rest of. 
his paper ; whereas, if we do away with this supposition, we . 
find that perfectly circular oscillation curves a 

supposing tr / that the amplitudes of the two components 
are equal, and that the angle which their directions contain 
is the supplement of the angle of phase difference. 

If more than two component oscillations are combined, 
this rule is subject to a number of modifications, which, 
not follow up. 

In the first case of. the first group, fig. 1, the phase differ- 
ence was nought. : If we turn the second component, till it 
encloses an angle of 180° with the first, the resulting oscil- 
lation curve shrinks away and becomes a point, fig. 2, first 


= 


case. If we make thefcomponents in the second case to con- 
tain an angle of 135°, we will obtain a circle, fig. 2, second 
case. In short, the first group of curves in fig. 1 becomes 
the group fig. 2, if we make the angle contained by the 
components equal to the supplement of the phase difference. 


However, the diameters of the circles so obtained, or in elec- 
tro-dynamic rotation the intensities of the rotary fields, are 


not equal to the-amplitudes as in the circles in fig. 1, but 


only equal to the product of the amplitude into the sine of 


the angle contained by the components. : 
From the point. of view thus gained, we can easily form 
a judgment on the nature of the resulting rotary fields ob- 


Bia 2 | 
He simply substituted the two su oscillations of tained in a few practical cases that have been described in 
the atom 7 by the variations of two su mag- the literature of the last few years. In the first place we 


mag 
netic fields and obtained a resulting field, the direction and 
intensity of which is defined by the direction and length of 
the radius vector of the corresponding curve of optical oscil- 


When such a rotary field is to be employed to drive elec- 
tomotors, its intensity and angular velocity ought to be as 
Marly as possible constant, or, to use sr ory expression, 
peur circular polarisation ought to be aimed at. There- 
ore the conditions which underlie the attainment of this 
object deserve our particular attention. In fig. 1 we find 
that the oscillation curve becomes a true circle only in those 
cues in which the amplitudes of the two component oscilla- 

are equal, and in which the e difference is 90°. 
But here the : fails, because the optical oscillations 
‘only interfere in. such a way that the directions of the two 


Ph 
Se. Anfl., Bas IL. Abe, L, 8: 611. 


* Lehrbuch der à Meteorologie von Dr. Joh. Müller. 


would consider the two experiments described by Mr. 
t alternating currents necessary for 
e 88 two 
exciting he component fields may be obtained from one 
single alternating current. 
sha cs com me field, and the primary, the coil which 
makes the other component field, with the secondary current 
of a transformer. By giving each coil the right number of 
windings, it is easy to make the ampère-win in each, 
and thereby the amplitudes of the component fields equal. 
However, the phase difference between the — and 
current of a transformer is always à angle 
than 90°. Suppose, for instance, that this difference amounts 
to 185° (a case which is altogether within the limits ating 
ticability), then the radius vector which defines the : 


© Galileo Ferraris. . Rotationi elettrodinamiche prodotte per 
mezzo di correnti alternate. Torino,-1888. | 


ways result, 


He excites the coil, which makes 
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field obtained would not describe a circle, but would deseribe 
one of the elli 


his exeiting: coils in such a way that their magnetic 


contained an angle of 45°, he would have obtained the cor-. 


ing curve in fig. 2, viz., constant angular velocity and 

tant intensity. a2 | 
‘Exactly the same may be said of his second method. He 
splits an alternating current into two branches, into one of 
which he inserts a small resistance and great inductance, into 


_ the other a large resistance and small inductance. The 


phase difference in this case may approach 90°, but will 
always be smaller. Let us assume it to be 45°, for instance, 
then the resulting curve will again be one of the two ellipses, 
case second and eighth in the first group of fig. 1, supposing, 
of course, that the ampére windings in both coils have been 


made equal. Again, he might have obtained et cir- 


cular polarisation of his resulting field if he 

his coils so as to contain an angle of 135°. . 

.. The first of Mr. Ferraris’s two methods has been intro- 
troduced into regular use in the Schallenberger meter. This 
well-known instrument substantially consists of a coil, 
through which flows the alternating current that is to be 
registered. second short-circuited 

posed in such a way that the magnetic axes of beth contain 


an angle of 135°. The resulting rotary field turns an arma- — 


ture, the revolutions of which are counted. | 
In the second coil a secondary current is generated, and 
according to the well-known rules that govern the 


processes 
in a transformer, the intensity and phase of. the pri and - 
secondary curremts-in this case will be ‘approxi yas 


#2 : 1, and the phase difference between the two will be 
_ 185°. Therefore neither will the amplitudes of the two com- 
ponent fields be equal, nor will the. phase difference corre- 


the angle contained by the components. Consequently 


resulting oscillation curve will 


a stretched - ellipse. 
However, since Mr. Schatlenberger does not intend -his-a 


ratus to yield an appreciable output, the fluctuations of the - 


field intensity will not do much They may even be 
of some use by counteracting the mechanical inertia of the 
armature. 

Still more imperfectly than in the Schallenberger meter 

the conditions for constancy of the velocity and intensity of 
’ the rotary field are fulfilled in one of the newer motors of 
Mr. Tesla, in which the inventor makes use of the second 
_ Ferraris method, | | 


In the description of this motor, which Electrical World, 


Vol. xiv., p. 882, gives, a four-pole design. is chosen, so 
that the angles contained by the composing fields ought to 
be expressed as parts of half a circumference, or by half 
degrees, in order.to suit our rule. Eight radial electro- 
magnets are disposed at equal distances on the inside of an 
iron ring, and are wound in such a way that every second 
bobbin has a low resistance and high inductance, and they 
rest vice versa. Each set of bobbins is connected in a series, 
and both sets in parallel. 

Since the phase difference between the two currents con- 
nected in parallel can never reach 90°, and in this case we 
cannot even freely choose the values of inductance and resist- 


ance, most likely a difference of 45° will hardly be attained. - 


In that case the resulting field would be illustrated by 
case second, fig. 1, that is by a somewhat stretched ellipse. 

A similar result is obtained in all motors in which only 
one current is used to obtain a rotary field, no matter 
whether the first or the second Ferraris’s method is em- 
Ls re or a combination of both, as in another of Mr. Tesla’s 
motors. 


The question now arises to what extent the constancy of 
velocity and intensity is attained in such in 
which, according to the rule of the parallelogram, the neces- 
sary conditions are fulfilled. As far as I am aware, Mr. von 

ivo-Dobrowolsky has been the first to ventilate this ques- 
tion.* He assumes that the actual intensity of the ti 
field in every moment is pres to the sum of all 
— windings, and calcu the value of the fluctuations 
of intensity by simply adding up the ampére wi 
However, this way 


* Kraftiibe ng mittels Wechselstrômen von verschèdener. 
Phase (Drestrom) von M. von Dolivo-Dobrowolsky. Elektsotechn- 
Zeitschr, 1891, p. 149 and 161. 


| to a very L. 
shown in the fourth and sixth case in the no rotary field whatever could be produced, since its produg. 


first group in fig. 1. Had he hit ee À 
axes 


we may also short circuit the two poi 
systems in the generator, and the two 


in the motor, witheut electrical 
alteration whatever, and we obtain thereby the new system, 


attacking the question can only lead © 


À 


approximation, for if it were strictly correct 


tion is built up on the law of the elogram. : 
*, But, before we enter into the discussion of this questi 
I would like to insert a few words about the classification 


the pus forms of rotary current motors. The first th. 
nica 


realisation of the Ferraris principle, the ‘Tesla motte 
is substantially defined by the sketch, fig. 3. Each of the typ 


Fic. 4. 


two coils, 1, of the generator, the potential rises up. ap eply,. 
falls off gradually in the conductor, /;, then again fella off. 
steeply in the two coils of the motor, and finally came 
down gradually in the return wire, f,, to its original value. 
When the circuit is perfectly insulated from earth the poten- 
tials in the two short connecting wires, v, and v,, Will be 
equal to the potential of the earth, but in all casés they will 
be equal, it me she and Vy, no 
current will pass through the connection, ner will the wi 
system be in any way ( i . Moreover, since 
both circuits in the system are perf 


it follows that 


fig. 5. This deduction shows that between the older moter 

of. Mr. Tesla and thé newer forms recently designated 

rotary current motors there is no real difference. | 
. Recently it has been shown that the number of 


coës of 
one ring may be reduced to three, connections being made 387 
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nected together in the | way, "oak ng two per- 
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the same way as in the Thomson-Houston armature. By 
dividing each one of these three coils into two halves and 
winding each half diametrically opposite the other, also 
cording to the example of the Thomson-Houston arma- 
we finally arrive at a system which allows of driving a 
gxcoil motor with three conductors carrying three simple 
@ierbating currents. Thus we obtain the three patterns of 
iiree-coil, four-coil, and six-coil rotary current motors, fig.’6, 
Which no doubt will technically be the most important. 


6. 


These three types were therefore “og: aka to a series of 
+ cmd essrs. Siemens and Halske, the results of 
which are laid down in the following :— re 

… An iron ring supplied with a continuous winding was taken 
from an experimental model, and the winding was divided 
into three, four and six equal parts respectively. Each part 
was excited by a perfectly constant continuous current, and — 


_ the intensities of these exciting currents were so adjusted as 


dgcorrespond to any phase of the three, four, or six alter- 
wating currents, in which: the resulting field was to be studied. 
this. way, for each phase 


à ase:of. rotation, the resulting rotary 
was made stationary, and the possibility. attained of study- 
its shape by making diagrams of iron filings, and its 


vari@iion of the rotary field in the three, four and gix-coil 
ot, when, according to the law of the paraliclagram, the 
field ought to appear advanced fram 89° to 30°. 


+ 


its magnetic axis was perpendicu 


_ measurements executed over on 


The two concentric circles define the edges of the ring, the 
radial marks show the ends of the si coils. The arrow 
gives the direction of the resulting field as constructed ac- 
cording to the law of the parallelogram of forces. | 
The most interesting results are those shown in fig. 7a 
giving the rotary field of a three-coil motor. The resulting 
magnetic axis is mostly curved, except in. cases in 
which the excitation is quite symmetrical; and even then 
the lines of force a contracted at one pole and spread 
out at the other (fig. 7a, 1. First coil 0°0 ampères, second 
coil : + 8:7 amperes, third coil ; — 8:7 ampères). But as 
soon as the excitation becomes asymmetrical, we obtain a 
curved magnetic axis, and besides greatly different intensities 
of the two poles (fig. 7a, first coil : + 5°0 amperes, second 
coil : + 5°0 ampéres, third coil : — 10°0 ampères), and 
80 on. | 
The four-coil motor fig, 7b, gives a considerably better 
result. The magnetic axis is — straight, and both poles 
have equal intensities. The six-coil motor shows a still more 
equal resulting field, fig. 7c. | 
In order to measure the intensities of the rotary field, a 
coil was hung in the centre of the ring, in such a wayithat 
icular to the measured direc-. 
tion of the resulting magnetic axis of the ring. The coil 
ept in its position by a spring. e torque e spring 
pte as a measure of the intensity. The horizontal com- 
ponent of the magnetism of the earth could be neglected in 
these ring surrounding the 
measuring coil effectually served as a netic screen. 
The table gives the but the 
i 8, 9, 10, contain them in a mars gonvenient 
9 and 10, the results obtained 
are show in the following way. For each measurement 
which shows @ of a thirty-sixth part af ene es 
à last, an therefore, in of 
the parallelograms, ought to show a progress ulting 
axis of 10°, @ radius is drawn, the direction of which defines — 
the actually measured direction of the resulting axis, while its 
length is ional ta the actually measured d of 
the sale a ge: In the three and six-coil motor these 
ird of the’ whele circum- 
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| M 
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of the th structed ofthe | intensity 
resulting | _ of the rding resulting .| Ot the” 
axisin | res i ng I IL. III. to the law I II axis in | Tesulting’ 
degrees, of the degrees, axis, 
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may be compared. 
the parallelogram its intensity would be equal in all three, 
because the amplitude of the exciting currents was the same 
in all cases, namely, 10 ampères, and the sum of all windings 


ferehce, are given; in the four-coil motor, those over one- 
fourth of the circumference are indicated. 77 | 
The actually measured values are shown in the appre right 
had part of the diagrams, figs. 9 and 10. The ot 


her parts 


Fra. 8, 


are ue vo by simply repeating the same values slightly 


The lengths of the radii are measured with an arbitrary 


unit, but with the same in all three diagrams, so that they 


If the resulting axis obeyed the law of 


always move with di 


was constant. However, we find the mean intensities in the 
three, four, and six-coil motor as 117 : 127 : 136. =” 


The fluctuations of intensity are not appreciable in the 
ose fluctuations . 


six-coil motor. In the four-coil motor 
reach not quite 13 per cent. of their minimum valge, “Jp 


the three-coil motor the measurements of the intensity am - 


not very valuable, because the resulting axis is. mostly bent, 
The measurements were made in this case by taking the 
direction of the two poles singly and hanging the meagurin: 
coil in the mean dircction equidistant from both. In the 


‘diagram, fig. 8, therefor, only the mean yalue of the results 


so ‘ound is drawn. — | 


Fic. 10 


The fluctuations of the angular velocity of the resulting 
axis are much larger than the fluctuations of the intensity 
in all three motors. The three-coil motor is especially m- 
teresting from this À sance of view, because the two poles 

erent velocities. The diagram, fig. 6, 
shows the movement of the resulting axis during one 
a period. Since the same values theoretically must recur 
three times during one period, the mean value of the three 
corresponding measurements actually executed was three 


times pus in the diagram. Thus perfect regularity wes” 


obtained, and a good illustration of the actual movement of 
the axis is arrived at. | | x 
Since the velocity of the poles themselves will chiefly 1n- 
fluence the armature, it follows that this type is 
not very advantageous. In the four-coil motor the varit 


tions of velocity are very much smaller, and still smaller i 


the six-coil type. eer 
The question arises how far these results would be modified 


if the inside space of the ring were filled out by ah armatain®, 
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THERMOPILE. 


Oxg of the most recent contribotions from the Physical 
Laboratory of Cornell University, U.S.A., deals with certain 


_ aad Ritter have observed a similar 
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sd what would be the further modifications if this arma: 
tare rotated. However, we can assume with a reasonable 


- show of probability that a constant field with a constant 


ydocity would not be changed with to its constancy 
by adding an armature, provided that the saturation of the 
iron -were not thereby essentially altered. Whether irregu- 
Writies of intensity or velocity would be magnified or com: 
pensated by a rotating armature is difficult to decide. At 
any rate, these experiments show that though the law of the 
parallelogram of forces as accepted by Mr. Ferraris ought not 
to be trusted unconditionally, on the other hand the assump- 
tion that the resulting field varies as the sum of all ampère 
windings is still further from the truth. : 


PECULIARITIES IN THE BEHAVIOUR OF A 


GALVANOMETER WHEN USED WITH THE 


peculiarities noticed by E.. Merritt in the behaviour of a 
galvanometer when with the thermopile. 


- When the needle is not too thoroughly damped it was observed 


that on suddenly ge Bane face of the pile to some source 
of ‘radiant heat, the nee 

time, however, the motion becomes less rapid, and in the course 
of a few seconds the needle comes to rest, and in many cases 
moves backwards for a short distance. This behaviour is 
then repeated, and it is only after a long series of such 
“throws,” which 

that the final steady deflection is reached. 
This peculiar motion as observed in the case of a Thomson 


tripod galvanometer, has been represented graphically by a 
-arve, of which the abscissa of any ay ae 


that has elapsed: since the beginning ‘of the motion, and the 
curesponding ordinate is: the 1deBabtion of 


the needle from in pion of rest, : In the case of galvano- 
es 


meters having needles more nearly “dead beat,” the general 
form of the curve is the same. : 
Now this phenomenon was noticed six ago by Violle 


(vide Annales de Chimie et de Physique, vi. 3., p. 378), while 


wings thermopile to investigate the radiation of molten 
platinum and silver, but he offered. no explanation. Rubens 
| nomenon with a 
peculiar form of bolometer, which they used for quantitative 
measurements of electromagnetic waves (vide Wiedermann’s 
Naïnerous experiments that have been made in the labora- 
y of. the Cornell. University. with. a. bolometer of the 
type, and with a number of different galvanometers 
and thermopiles, séem to show that this behaviour is not 
peculiar to any one instrument, but is always observed when 
a bolometer or thermopile in circuit. with a galvanometer is 
suddenly exposed to radiant heat. 
Merritt first had his attention called to this curious 
phenomenon in 1888 while en in an investigation of 
the energy of the light from incandescent lamps. In a paper 
published in 1889 in the American Journal of Science (vide 
vol xxvii, 167), entitled “Some Determinations of the 
Energy of the Lig t from Incandescent Lamps,” he called 
attention to the which at that time rested only upoi 
xperimental grounds, that the first throw of the aus 
under the circumstances described above, beats a constant 
fo to the final deflection, this ratio being independent of 
the intensity of the radiation to which the pile is exposed. 
The phenomenon, according to Merritt, appears to be due 
lothe inertia of the needle of the galvanometer, and to the 
that a considerable time elapses after the pile has been 
exposed to a source of heat before a constant, temperature is 
1. On account of its inertia the needle is unable to 
immediately the rapidly increasing current that:flows 
when the face of the pile is first ex In a short time, 
ver, the continued action of the deflecting force imparts 
ucient velocity. to carry it, not merely to. the position 
ie) Corresponds to the current then flowing, but to a con- 
iderable beyond this The result ‘s that the 
Motion of the needle is sto and a retrograde movement 
begins which continues until the pile has been heated 


mathematical deduction. 


e is quickly deflected. In a short. 


ually becomes less and less marked, 


int shows the time 


|  Othera 


sufficiently to cause another throw forward. ‘This behaviour 
is then repeated until the tem of the pile has become 
constant or until the oscillatory motion of the needle has 
been destroyed by damping. | ps. 

Assuming that the heating. of. the pile takes pus in 
accordance with Newton’s law of cooling, and that the.élec- 
tromotive force of the pile throughout. the small range ‘of 
a with which we have to deal is proportional to 
the difference of temperature between the junctions, Merritt 
enters into a mathematical argument and deduces the equa: 
tion of motion of the needle. For this we must refer,our 
readers to the original paper, which a in the May 
number of the American Journal of Science, [3], ‘vol. xli., 
No. 245, p.417. Experiments are quoted in support of the 


We have already noticed that the first throw of the needle 


bears a constant ratio to the final deflection.. And it, has 


been found that the.only effect of a change inthe intensi 


nates of the curve in the same proportion, thé-ratio of any 
re, the final 


two ordinates re ing the same. If, ther | 
deflection of the needle is proportional to the quantity of 
heat received: by the pile, the first throw will be proportional 
hee uantity and may be used in all cases instead of the 
this conclusion that the ratio is inde- 
pendent of the deflection (which is justified by experiment), 


’ will readily be seen by those who have had occasion to use a 


thermopile for accurate measurements of radiant heat. 
Draughts : of : air: and : other almost: e sources: of 
temperature variation frequently: make» the. galvanometer 


of the galvanometer during the three or four midintes required 
for the needle:to come to test. : Only: a few. seconds jare 
required, however, for the first throw of the needle, and the 
change in zero point during this time would scarcely ever-be 
sufficient to cause an appreciable etror.: The use of the frst 
throw in place of the: final deflection .may, therefore, lead to 
greater accuracy as well as tosaving of. time... ty 
It will be observed that the principle. underlying this 
thérmopile, but is capable. of wide application. :: The follow- 
. All ordinary measurements of radiant heat when the 
conditions are such as to make the galvanometer unsteady, or 
when the saving of time is aconsiderafion. = ©. 
II. For purposes of demonstration in the lecture room, a 
number of experiments that are usually considered unsuitable — 
for lecture demonstration have been quickly and accurately 
performed in this way under conditions that would render 
the use of the ordi method entirely out. of the question. 
III. For measurements of: heat from à variable source the 
first throw. of the in give of 
radiant energy at the very. instant of exposin pile. 
under the same conditions that. apply in: thé case of the 


od will doubtless s 


that a phenomenon which at first a 
matter of euriosity, may thus be 
the laboratory. 


ELECTRICAL SAFETY APPARATUS FOR 
MINE CAGES. 
DurinG the course of a general meeting of the members of 
the Federated Institution of Mining Engineers, held in the 
rooms of the Institution of Civil Engineers on Thursday and 
Friday last, Mr. John Yates (London) read a paper de- 
scribing an electrical. safety apparatus for cages. The 
following is an abstract of the paper :— A 


| 
| | 
| | 
4 | —_—_—_—_——_—_ | | 
| 
uite unste > the extreme »v:of the inst ument | 
be used. in work: of. this kind renders them espe- | 
cially. susceptible ‘to magnetic disturbances: Many observa- | 
| tions are thus made: valueless by ach in the zero t | 
| 
| 
| 
| 
| 
| | 
| 
V. For the measurement of a constant or variable current, | 
when it is desirable to take readings quickly, ¢g., the initial | 
value of the current from ‘a cell which .is subject to rapid 
~ ay be determined: | of the | 
pplications of the me uggest | 
= Morritt. concindes : y UBS. is hope | 
ppeared to be merely a | 
le of practical value in 
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The author pointed out that many safety cages had been 
introduced, and that although their construction was faulty, 
they had been the means of saving numerous lives. ‘ It was, 
‘however, found that in quick winding the a was apt 
te come into action when not required, and that it sometimes 
did not act when necessary. In his opinion, the conditions 
which a safety a tus should fulfil were :—1. It should 
‘never fail to act when required; 2. It ought never to come 
‘into play except when the rope breaks ; 3. It should allow 
of being tested ; 4. It must be.simple in construction and 
“require little attention ; 5. It should in no way interfere 
with the ordinary work. These conditions formed the 
standard to be attained by a good safety cage, and he 
believed the manner-in which this standard might be attained 
was to use the hauling rope as the.means for conveying a 
current of electricity to four'electro-magnets on the eage, each 


magnet sustaining agrippingcam. This wasa general outline 


of the apparatus. The rope was toall intents and ae mer 
the ordinary hauling ing sin that it had two insulated 

. wires: in the hemp core. To show that such a rope 
could satisfactorily transmit current, it was mentioned that 
a similar rope was in use with Armstrong’s electric signalling 
apparatus, which permitted of signalling. taking place 
between the engine house and the cage whilst the latter was 

‘in motion, and which had been applied in many of the col- 
ieries in the Durham district. 

_. ‘\Phe.insulated copper wires were connected at the cage end 


to the electro-magnets, and at the er drum end to two © 


insulated copper rings on the drum axle, rings being in 
connection with a battery of a few cells giving a constant 
current. The electro-magnets were of the horseshoe type, this 
“being . considered the most suitable. The arrangement for 
| gripping. the guides consisted of four levers, each workin 
independently of the others. One end of each lever was shined 
_8oa8 to: form the gripping cam, whilst the other end was 
‘heavily weighted and had a spiral spring attached. The 
weight and the spring tended to pull dewn ‘the long arm 
of the lever and thereby placed the cam in contact with 
the guide. The electro-magnets were arranged directly 
_over, the. weights, which they supported, thus keeping 
‘the 'cams out of action. The author considered this appa- 
_Fatus to be exceedingly simple as compared with ordinary 
saféty appliances, which latter necessitated the use of a com- 
plicated arrangement of levers, bell cranks, and springs, 
together with, in.many cases, a special suspending frame. It 
was Claimed that, as: each lever was complete in itself,.the 
apparatus really consisted :of four sets of safety : appliances, 
the failure in the working of one of which would not affect 
_the + qu of the — ; that, as there were four levers, it 
. would a impossible for the apparatus to fail to act on 
the deeaking of the rope ; and. cakes a continuous current 
_was obtained, it was very unlikely that. the ‘apparatus would 
come into play when not required, for as long as the rope 
was intact and the current passed the levers could not come 
into operation. The apparatus would, the author said, act 
_ instantaneously on the fracture of- the rope, and it could be 
tested at any time by breaking the cirénit ; then the weights, 
being no longer supported by. the magnets, would pull down 
the long. arms of the levers, and the cams would grip the 
guides, thus stopping the cage. Several methods of grippin 
‘the guides were provided. In conclusion, the author state 
that the average miner. would, after five minutes’ inspection, 
understand the working, that it would only require two or 
three minutes’ attention daily to keep it in. proper. order, that 
the cost of applying and maintaining the a tus would 
be very small, and that it fulfilled the conditions which an 
efficient safety apparatus should 
The paper was illustrated by wall drawings, and a large 
model of the apparatus was exhibited. __ aed 


ANOTHER EARLY GRANULAR CARBON 
 RHEOSTAT. 


By A. M. TANNER. 


My published researches concerning the variable resistance 
of carbon under pressure, show that in 1835, Munck, of 
Rosenschéld, experimented with differently compressed carbon 
powder for varying the force of an electrical 79e ag and 


in question, as some of the electrical text-books ik 


bold, dated: March 2nd, 1857, No. 32,415—which, shows 
what is termed a current moderator for induction. ¢oilg 
The sketch here given is taken from the drawing of the 


“i 


with granular carbon. A screw stem penetrates into the 
carbon and can be adjusted by a milled nut. -After adjust. 


ment the rod is held stationary by a guide stem set 


screw. The strength of the current is varied by mn 
screw rod to penetrate more or less into the granular ear 

It will be seen that Rebold did not propose -to obtains 
change of conductivity by an endwise pressure upon ithe 
carbon mass, but. ebviously the movement of the serew tod 
will produce a slight compression in the direction of the walls 
of the glass tube, and thus the degree of penetration of the 
rod and the lateral compression of the carbon granules will 
bring about the desired result, just as is the case in thabolass 
of microphones: where solid projections on the diaphragm 
co-operate with granular carbon. 


THE BLACKENING OF INCANDESCENT 


LAMPS - 
L] é 
4 


_ By LEGH S. POWELL. 


THE references which have lately -appeared in the ELEe- 


TRICAL REVIEW relative to the depreciation in the illum- 
nating power of incandescent lamps through blackening, and 
its consequent bearing on the economic length of time that 
lamps should be kept in use, have a peculiar interest to those 
who have made this department of electric lighting a spacial 
study. The tables given on page 621 of your issue for May 
15th, show clearly the different mn of darkening tes- 
dency which lamps of different manufacture .… Jtris not 
forgotten that other causes besides blackening contribute 
diminish the illuminating power, but in most lamps at least, 
the one under consideration is the most influential. To 

manufacturer of lamps, then, this blackening feature is nate 
rally one of the utmost importance, since in this directa 


lies one of the principal possibilities for further improve — 


ment. Formerly the writer was of opinion that the problem 
of diminishing this blackening tendency was about on ap 


with that of qe pm to prevent water from boiling when 


kettle of it is p over a fire. But the two cases are 
parallel, for it is an undeniable fact that nme OCOUTS 
in very different degrees, not only in lamps of 
manufacture, but even amongst their own kind . A goal 
deal of the variation, no doubt, occurs through differences 
the temperature of the respective filaments, but this cause™ 
certainly not the only one at work. Much of the differen 
is attributable to the manner in which the carbon filamenbhas 
been treated during its manufacture, and this fact raises the 
very interesting enquiry as to what cause the blackening ae 
aad wherefore there should be these differences in intemslly 
To the writer there appear to be two possible ex 


to account fer the blackening phenomenon : One is the gone | 


rally accepted view of the vaporisation and su 


, copper; & C, granulated carbon ; G T, glass tube; 8, set screw, -- 3 ie | 


patent, and shows a glass tube having copper caps and filled 4 


[JUNE 5, 
piston | 
to change its conductivity. Hence it appears that neithe 
Du Moncel, Olerac, or Edison first discovered the prinoiph 
Another reference 1s to be added to the list of rhees ts or 
electric current regulators making use of granular op 
| wdered carbon—it is the French patent of _ ol 
| 
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fhing has been employed. He is also very familiar with vations it is perfectly clear that the matter, whether in 

the effect of different temperatures on the hardness of the _ form of vapour or solid, is in the radiant conditi 

mmiting carbon. If then the vaporisation of pure carbon and that there is no turning of corners for it. 

he-the true explanation of the darkening of lamp bulbs, it particles fly direct ‘from the filament to the glass 

follows that the difference in degree must arise solely from there adhere to it and to one another as firmly as do 
the circumstance that a comparatively loose condition of the the particles of copper on the cathode of an electro- 

| carbon is especially favourable to the formation of carbon arrangement ; ata further, they appear to follow the same 

| vapour. But the production of carbon at a low temperature law as light, in its property to decrease in intensity with the © 

would also be especially favourable to blackening, if the distance from the issuing point. It naturally fol from 

bon view is the correet one. : The writer can well this i ion that for -a given size of filament, the 

remember when attending Dr. Frankland’s lectures on larger the bulb the less the amount of blackening, other con- 

chemistry, being impressed by that gentleman’s assertion siderations remaining the same. 

that to produce pure carbon by any of the usual methods is As regards the remarkably coherent black film, it may 

; almost an impossibility, and that to free it from the ever be remarked that if it is büilt up by the accumulation of 
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ihe glass of carbon, pare and simple ; ‘the other, that the the light coloured strip, becanse just there the further*one is 

substance may possibly no bei pare’ carbon but à whereas in every other part of the bulb they ean, 
a hydro-carbon, or some allied carb compeurid, = and do, strike from both limbs, and consequently at all these 
| probably every lamp manufacturer is familiar with the other parts the glass is coloured to twice the depth of the 
À ~ fact that lamps made with filaments which have been screened portion. - Another notable ‘effect: is that of the 
| epaked” at a comparatively low temperature, blacken very patchy, whequal blackening- which occurs in the bulb of a 
. jeadily indeed, whilst when made with others which have imp whose filament develops a bright spot, the glass in the 
Seon raised to a very high temperature, they resist the sieighbouthood of the spot being the darkest part. The 
| jendency very much more effectually. Further, that the same thing happens when the filament is bent so as to stand 
. 9 fame results occur in lamps when low or high temperature  appreciably out of the centre of the bulb. From: these obser- 


x. t combined hydrogen, it is n to heat it in  countless solid particles it would entail that carbon is possessed 
os falerine gas for days. That all hy n compounds of far more of the soft, doughy aie of lead or wax than 
i are eliminated from the filaments in ordinary use is, therefore, one is apt to attribute to it. e principal causes assisting 
8 extremely doubtful. In further support of the view that the to bring about the cohesion, assuming this view to be correct, 
x presence of hydrogen may exert an influence in the feature are, no doubt, the probable enormous velocity ‘with which 
À of blackenin. , the fact may be cited that filaments ef carbon the particles Rue igh and ‘the. freedom from any, foreign 
e biked at a low temperature become materially harder in matter acting to interfere with the intimate contact of 

D. of running lamps made with them, and yet the rate of such particles as they collect. ‘ de 
8 ening, instead of diminishing, seems to proceed at an Referring to the economic of run that a 
1€ wcelerating rate. It would be most interesting if those who should ‘have, it seems to the that any particular | 
d have the opportunity would collect and thoroughly examine number of hours arrived at by calculation; can only hold : 
ls the composition of the deposit which collects on lamp bulbs, po in a general sense, for the reason that lamps do #of all 
ne ‘and thus throw valuable light.on this interesting subject, and ken equally in the same time. Probably the actual run 
il in addition, direct the steps of the pioneering lamp manufac- that lamps have, in private houses at any rate, will be 
s torer into a track which is likely to lead to a material decrease determined by the inconvenience experienced from an insuffi- 
mi in this unfortunate property of lamps. To carry out the  cieney of light rather than by any other consideration. | 
work satisfactorily, it would be necessary to examine the | 
iid it prove to other than carbon, to furthe | | HG id 3 | | 
js ascertain, if possible, the treatment a noirs filaments REPORT ON THE ELECTRICAL TRANSPOR- 
à bave been subjected to. The latter undertaking would, TATION SYSTEM OF THE NEW ENGLAND — 
probably, be the more difficult of the two, considering the ‘PORTELECTRIC COMPANY. Ws 
We, commercial interests at stake.. It may be mentioned that Faure | 
the obscuring ‘film..is- readily: removed from the glass by | By FRANKLIN L. POPE 
means of a little warm caustic soda solution. Also the fact | 
uC that the film is a sufficiently good conductor of electricity, _ IN accordance with the request made by you* through Prof. 
ni- “even when faint, to become coated with copper when a piece § Dolbear, I have made an examination of the system and.ex- 
nd of the glass is made the cathode in a copper plating perimental plant of the New England Portelectric.Company, 
hat It is possibly due to this fact that an incandescent lamp acts , With a view to an expression of my opinion in reference .to 
one #such an excellent condenser. pleas te the results which may reasonably be expected to be attained 
al It is interesting to speculate as to how the obscuring in the commercial o ion of a plant of this character when 
lay matter, whatever it may be, finds its way from the filament . constructed on a scale sufficiently extensive to fully develop 
“ to the glass. It is conceivable that there may be three the capabilities of the invention. To this end I bave 
not methods by which the transfer can be effected : Firstly, by observed and studied the ge of the existing experi- 
+ the direct formation of a vapour, as in the case of the mental plant at Dorchester, at and have taken notes of 
ast, vaporisation and sublimation of arsenic ; secondly,-by the the results attained by it in actual operation. It did not 
the wlution to saturation of the matter in the residual gas and | seem necessary, for the purposes of the present investigation, 
ni tubsequent precipitation therefrom on the neighbouring cold to undertake a series of refined tests and. measurements. 
100 surface, as instanced by the solution of water in warm air Such a procedure would bave consumed considerable time, 
re and its pe eppesewace on a window or other cool surface; and. have been attended with expense, while it 
lem thirdly, by the mechanical emission of solid particles. From could not after all have materially ; the value of the — 
_ ‘consideration of specimens of blackened lamps, it is difficult conclusions at which I have arrived. The measurements — 
aie to determine which of these methods is the true one, or which have been made, though in a certain sense rough, are, 
oely two or moreymethods combine to effect the transfer, nevertheless, sufficiently accurate and trustworthy to justify 
ours , in vacuo, the conditions of matter are so materially and support the conclusions which will be drawn from them. — 
rent in so many essential details from those with which we Description of the Experimental Plant.—The experimental 
008 we ordinarily familiar that arguing by analogy becomes im- plant at Dorchester comprises an endless track, elevated upon 
aes posible. But whether the transfer is effected by gaseous or à wooden trestle a few feet above the » 2,784 feet in 
e 1 tolid particles, we may note certain very significant effects. circuit, consisting of one tangent of 588 feet, and another of 
ence Th ly defined uninterru ciroular line of slightl 576 feet, united at their ends by two curves, one of which is 
, bas ' tinted glass, so distinctly ee aoe daylight in every well 924 feet long and 282°5 feet radi and the other 696 feet 
tells a peculiarly interesting tale. can be no 
that this line & by the limb of This report io addressed to Mr. J.T. Williams, President ot the 
| filament nearest. the g acting as a screen to the ew England Portelectric ap rtm } 
of the more distant one. In other words, the pro- ai berchester, see the, Bledrica Word, May and Okabe 


particles of only one of the limbs can strike against “ 18th, 1890, see also Exzoraicar 
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cylindrical in form, with ogival en 


helices of insula 
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of. 588 feet is level, while in other portions of the circuit are 


grades rising to a maximum of 44 per cent., or 227 feet per mile. - 


_. The track consists of an upper and a lower rail, formed of 
bar steel $-inch by }-inch, fastened by countersunk screws to 
ory, M The upper stringer is of wood, 2 inches square, 
and the lower also of wood, 2 inches broad by 4 inches deep. 
The upper rail is supported and braced at intervals of about 
8 feet. 

_ The carrier is virtually a hollow projectile of wrought iron, 
| the cylindrical portion 
being 8 feet, long and 10 inches in diameter, the length 12 
feet over all, and the weight approximately 500 lbs. It has 
capacity to contain, say, 10,000 letters, weighing, perhaps, 
175 lbs. It is provided with two flanged wheels above, and 


two underneath, all of which, being fitted with ball bearings, 


revolve; with very slight friction. | | 
The propelling À gross is derived from a series of hollow 


track and carrier. These are fixed along the permanent wa 
at intervals measuring 6 feet from centre to centre. Eac 


-helix is composed of 630 turns of No. 14 copper wire, in five 


layers, weighing about 20 lbs., and having a resistance of 


about 5 ohms. A contact wheel, mounted upon the carrier 


and running in contact with the upper track rail (which is 
divided into sections, and utilised as an electric conductor), 
connects the several helices in succession with the source of 
electricity as the carrier moves forward upon the track. 

The p Pain current is supplied by a dynamo having a 
maximum capacity of about 8,000 watts, or a little over 


-10 H.P., driven by a steam engine rated at 10 H.P. 


imental Data.—Experiments were first made to de- 
termine the maximum speed of carrier which could be 
obtained from the “5 rage in use at the time of inspec- 
tion. This was found to be 2,784 feet in 56°5 seconds, or 
49°3 feet per second, equal to 33°5 miles per hour. 

The consumption of electric current, or rate of electric 
work while the carrier was. in motion, could not be deter- 
mined with strict ae pr € owing to the irregularity of the 
current, which caused the meters to fluctuate, but was 
approximately 200 volts and 38 ampères, equal to 7,600 
watts. It may be stated with sufficient accuracy as between 
9 and 10 electric H.P. 

The tractive power of the helix upon the carrier was mea- 
sured by àn improvised dynamometer, the indications being 
read from a spring balance. The maximum tractive effort 
with a current of 10 ampères was found to be 80 Ibs. The 
electrical force producing this magnetic traction was 6,300 


ampère turns. | 
Recents were made upon a section of level and straight 


track to determine the rate of acceleration, from which the 
average tractive force exerted by the helices upon the car- 
rier while in motion may be deduced. The performance of 
the driving engine and dynamo were not very satisfactory 
upon this occasion; but, by combining the results of my 
own observations with the results of independent observa- 
tions at different times, furnished by yourself and Prof. 
Dolbear, I think I may safely put the rate of acceleration 
as Prop as 4°5 feet per second. The force of traction re- 
“quired to produce this acceleration, with the carrier of 500 
pounds’ weight, is as follows :— 
_ 500 + 32°17 (acceleration of gravity) = 15°54 x 45 = 
69°93 (say 70). 
Efficiency of the Apparatus.—The rate of acceleration with 
a given tractive effort becomes less and less as the velocity 
increases, until it is balanced by the constantly increasing 
resistance, when the motion becomes practically uniform. A 
tractive effort of 70 Ibs., exerted upon the carrier moving at 
the rate of 50 feet per second, requires the expenditure of 
6°3 H.P., or 4,712 watts. As the average electrical en 
supplied appeared to represent something like 8,000 watts, 
the efficiency of the helices and carrier, considered as an 
electric motor, may be estimated at about 60 per cent., which 
figure > ds very well with other determinations of solenoid 
e 


mprovement of the System.—It is evident that in order 

to render the system of commercial value, the speed of the 
carrier must be greatly increased beyond that which has 
been found to be attainable with the existing experimental 
plant. It remains to consider the practicability of accom- 
ishing this without entailing an inordinate cost of either 


. Installation or working. 


per wire, each of which encircles the — 


mately 20 Ibs. each. They, 6 feet ap from 


Several improvements tending to aid in the attainment of 4 


this result s t themselves, as follows :— 
1. Increasing the electrical efficiency of the helices, . 
2. Reducing the mechanical ‘resistance to the movement 
8. Increasing the fabsolute amoun electrical “energy 
supplied by the generators to the helices. a 
will consider these points in order. ae 
There is some loss of efficiency, but not a va) oe 
due to the space permitted between the inner of 


the helices and the exterior of the carrier. This is largely — 


an allowance made to facilitate the ing of curves 
there being one of only 234 feet aie I would: not 


advise the adoption, on‘a:icommercial line, of curves of legs 
than 1,000 feet radius, in which case the clearance might’ he 
prc aga reduced, to the advantage of the electrical 
efficiency. | | 
‘The principal loss in electrical efficiency, in my opinion, 
arises currents set up in each helix, the 
contact is broken after the —, of the carrier. This action 
not only wastes energy but rapidly burns away the metal of 
the contact wheels and rails. | | A 
It appears to me that this evil might be {largely, if not 
wholly, obviated by the expedient of breaking the circuits 
little earlier than is now done, and simultaneously closing the 
circuit of the coil on itself, thus compelling the induction 
current to do work in propelling the carriage. 1. have taken 
the liberty to submit herewith a plan for effecting this. The 
objection to this ment is in the short circuiting of 
the dynamo for an instant at each break, but not ily 
for more than 0°002 second. I would strongly advise that 
t is very a t that the principal obstacle to:the,at: 
| high speed in the plant is due to the 
excessive mechanical resistance, arising from the unevenness, 
and especially from the lack of rigidity of the. track. ‘The 
small radius of the curves also adds materially to the resist- 
ance. .The amount of noise made by the carrier when 
running at its highest speed is sufficient evidence of this (for 
noise always means waste of power), but a consideration of 
the conditions brings out the fact very prominently. . 
The resistance of the air to a carrier of this form and 
dimensions, at a speed of 50 feet per second, is less than 11b, 
and may almost be neglected. Dr. Dudley has recently 
stated that on the best modern railroads the resistance of 
trains weg br 50 to 60 miles per. hour,:a rate considerably 
higher than of the carrier when’ observed by me, the 
total resistance to traction was only, frami.10 to 12 Ibs, per 
ton. Hence it would seem that: it ought-tébe entirely prac 
ticable to reduce the total resistance opposing the movement 
of. the carrier, at a speed of, say, 80 feet per second, down to 
something like 5 lbs., certainly not more than one-tenth of 


what it now is. et 
_ justifies the assumption that, 


All experimental knowl 
with a track perfectly smooth and rigid, or as nearly so’as the 
_ mechanical skill of the day is capable of producing, the re 


sistance will not at the utmost increase in a ratio more 
than that of the speed, in which case a speed of 150 

per hour, or 220 feet per second, should only give a mech 
nical resistance of 9 * sl to which must be added the atmo 
spheric resistance, which, according to the mm formula 
of Bashforth, would amount to 8°69 lbs. in addition, or 8 
total of, say, 18 lbs. To overcome this would require a 
electrical rate of work equal approximately to 7 HP. 


18 x 220 = 4,360 (foot-pounds) + 550 = 7 + HP. 


It would seem, therefore, with a proper track, that the 
tractive power of such helices as are now in use, when sup 
plied with electric e of no greater value than that now 
employed, should be sufficient to propel the carrier at therm 
of 150 miles per hour. Pied 

Elements of Cost of Electrical Plant—Upon the assump 
tion, therefore, that the tractive power of the helices now 2 
use will be sufficient, under favourable mechanical condition, 


we) À next question for consideration is the quantity and 
cost of the copper wire necessary for the purpose. 3 
In the les: den plant the helices are composed of 69? 


turns of No. 14 insulated wire, and weigh appro 


centre to centre. There are, thérefore, 880 and 


d 


S68 


the carrier at an average velocity of 150 miles pe 


geees 
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the amount of copper required. 
already made shows that an average trastive effort of 7 H.P. 


_ double track will be necessary on any 


he 
nd 


‘T have given much consideration ‘to ie, possibility of re- 
nired, e computation 


ig required to maintain a spèed- of 150° miles per hour, and 
this must necessarily, under ‘all circumstances, be propor- 
tionate to the square ‘of the ampére turns. It follows 
from: this that a certain number of ampére turns per mile 
will be required in any ere gw | irrespective of the length 
of the ‘intervals between’ the lielices; they may be nearer 
together with less turns on each one, or farther apart with 
more turns on each one. :- From this, furthermore, follows the 


_ gpparently singular circumstance that the weight of: copper 


fequired in each coil to do the required work does not in the 
least depend upon the potential of the exciting current, and 
hence cannot be diminished by increasing the ee. 
Eéonomy in conducting material can only be effected by 
forcing as large a volume of current as practicable to pass per 


unit of cross-section of copper, 
_ ‘As each’cojl is ordinarily in circuit for only a fraction of a 


second at a time, it is evident that a volume of current per 
unit of sectional area may be used with impunity in this case 
which would be wholly inadmissible under ordinary condi- 
In order to determine this point, experiments have been 
made with insulated copper wires under different conditions 
of current. It was found, as a ‘result of -a number of trials, 
that a copper wire having a textile insulation, when coiled 
into a helix of several layers, requires a cross-section of about 
50 cireular mils, per ampère, in order not to carbonise the 
ingulation after 15 to 20 seconds’ time. © = : : | 
. The present coil is of No. 14 wire, which has an area of 
4,107 circular mils. ; this multiplied by the number of con- 


. yolutions (630) gives a total sectional area of copper of 


2,587,410 circular mils. 
The helices and current used in the experimental plant may 


be taken as à to 25,000 ampère-turns per helix. The . 
e 


magnetising of this is equivalent to that of 25,000 


+ ampéres traversing a single turn. Therefore the pro 


coil must have an te cross-section of at least 1,250,000 
circular mils. ' It would seem practicable, therefore, to reduce 
the weight of copper in the helices in the proportion of 
2,587,410 to 1,250,000, that is, from 17,600 to about 8,500 
lbs, per statute mile of track. - re 

__In this connection ‘a suggestion is offered which may be 
of value. It is known to be entirely practicable to construct 
helices from naked copper wire of any required thickness, 
Wound in the helix by ‘machinery, so as to leave an insulatin 
air space between the convolutions, and it is recommend 


that experiments be made-with a coil of this kind having its — 
_ layers separated by asbestos paper or mica. With such a coil 


itis reasonable to expect that the volume of current per unit 
of cross section could be carried considerably beyond the 


. point which has been assumed, with a corresponding gain in 
economy of co | 


A No. 4 wire having un area of 41,742 circular mils., will 


deliver à current of 7:1 ampères, at a distance of 20 miles or 
| 105,600 feet, with a drop in potential of 500 volts. If the 
_ Initial potential is 1,500, and at terminals of the most distant 


coil 1,000, the mean loss of energy in the line between the 
initial point and the extreme end will be 25 per cent. 
A No. 4 wire (double) weighs 1,332 lbs. per mile. 
This will make the total cost of copper wire for line and 
coils about as follows :— i 


1,330 Ibs. for line, at 16 cents $212.80 
8,500 coils, ” 1,955.00 
| $2,167.80 


The provision for power required to propel.the carrier at 
the assumed rate may be taken at 1,500 Li and 7 ampéres 
per 40 miles of single track, or about 0°33 H.P. of generating 

y Lg mile. This may be estimated, including steam 

E and buildings, at $125 per H.P., or, say, $45 per 
So many considerations enter into the question of the 
total cost of a commercial line which are dependent upon 
the frequency with which carriets are to be sent—whether 
rtion or the whole 
of the route, and many other like considerations—that I am 
Unable to venture even upon an approximate estimate. I 


THE FRENCH TELEPHONE SUBSCRIBERS 


| 17,600 Tbs. of insulated: wire per mile in the helices, in addi- have, however, furnished the best attainable det# from which 
tion to that in the main conductors. § : : 


this may be computed. 
The question of the most econemics 

stations is a very important one. : I’ 

which I believe to be entirely practica 


feasible and economical: to materially increase this interval. | 


It is a question which is solely influenced by the geténtial 
which it is found practicable to employ. = ©). . 

The actual cost of the electric power required to propel the 
carrier at the assumed rate of hour may fairly 
be taken at 5 cents per H.P. hour, including cost of attend, 


ance at stations. . The mere cost of power for propelling a 
carrier from Boston to New York would therefore not exeeed 


75 cents per trip. © 
General Conclusions.—The results of: this investigation 
have convinced me that efforts for increasing the effitiency 
and economy of the Portelectric system shoul henceforth be 
directed mainly to the improvement of: the track. : The eleo- 
trical pus of the system as exhibited in the experimental 
plant is judiciously planned, and I can suggest no material 
improvement other than those hereinbefore alluded. to; viz., 
the short circuiting of the coils and the use of naked wire 
opinion bas recently been ‘publioly by. an 
e opinion recently publicly e y an 
electrical’ engineer of reputation and experience that no 
automatic system of high-speed service for either 
freight or mail can ever come to a commercial issue. No 
arguments were addaced in support of this dictum, and, for 
my own part, I am wholly unable to see any: good reason 
why this assertion should have been in such an un- 
= and authoritative manner. The. experiments con- 
cted under my direction at Dorchester are, in my: own 
no 


maintained at high speed for distance, for 
e uestion is as to stop- 


| ping it with facility and safety at dire points. This may 


by the most invisible and gentle means. B 


carrier travelling at the rate of 150 miles ] 


arranged “ph | point on the line, at an i 
pense, and u i | 
A straight track of 3,000 or 4,000 
arrangements te stop the carrier by 
would, in my opinion, enable every question as to the capa- 
bilities of the system to be thoroughly determined ‘by actual 
experiment. I see no reason why the speed should necessaril 
be limited to 150 miles per hour, but have taken that pere 
as one which is high enough to be of great commercial value, 
and yet low enough to be susceptible of having its conditions 
calculated from known experimental data. : this 

can be attained with a carrier of the dimensions of that now 
in use in the experimental plant, with not more than half the 
weight of — per mile there used, and with no greater 
expenditure of power per. mile run,:Ï have: every reason to 
= confident, from the considerations which have been 
adduced. | 


[4 


AND THE STATE. 


Since the French telephones were taken over by the State 
two since, there has been, as we have 
stated on di t occasions, friction between the Govern- 
ment and its clients, and now it has culminated, as 
announced by us in a leaderette of last week, in a very high- 
handed proceeding on the part of the former. A few hours 
after the receipt by the subscribers of the circular which we 
printed in the REVIEW of May 29th, by which they were 
ordered, within 15 days, to come to an unde ing with 
the General Telephone Company for the purchase of their 
apparatus, of which by their old contract with the company 
D 


| 
4 | 
al änterval between the 
| 
| 
| 
| | 
| 
| | 
| 
| | 
| 
| uestion but a carrier can be _ started and | 
several times in succession in my presence, by arranging a | 
posed number of the ordinary i por. coils, so that their succes- | 
sive tractive effort is exe upon the carrier in the reverse 
direction, producing an exceedingly powerful retarding effort | 
this means a | 
hour may | 
readily be brought to a stand withou Jar, or strain | 
within a few hundred feet. Such an apparatus may be, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
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(Article 2) they were only users and not owners, they re- 
ceived another circular, this time from the company. This 
was at once the confirmation and. execution of that sent by 
+ Selves .in agreement with the company, and ran as 
.“Conformably to the circular dated April 21st, which has 
been sent you by the Administration of Posts and Tele- 
graphe, we have the honour to send you herewith an invoice 
of the apparatus ne pes subscriber’s post to the net- 
work of , Which have been left at your disposal since 
January 1st, 1890, thé date at which your new subscription 
policy to the State network came inte force. Ina few days 
we shall call upon'you,»in order to be paid the enclosed 
account. Within 15 days from the date of presentation, the 
amount of our account not being paid, we shall be obliged 
to make it known to the Administration of Posts and Tele- 
graphs, which you will find foreseen in the case in the last para- 
graph of the circular, of which we enclose a copy, in case the 
original should not have reached you.” | 
Æn: these invoices the indebtedness of each subscriber is 
| e posts, which has to: be paid by those purchasing at 
the rate fixed. The -circular inYoios ily, 
only addressed to those whose subscription to the telephone 
was anterior to September Ist, 1889, the date at which the 
measure came into force: which: conceded henceforth to the 
State the working of the monopoly of the whole telephonic 
network, which it had. purchased for a sum of ten million 
francs. Those who have subscribed since that date-heve 
nothing to fear from the company, since their. installations 
were made according to Article 5 of the new State subscrip- 
tion policies. . The old subscribers, however, are not so well 
off. During the whole of last week the Telephone Company 
demanded payment ‘of their account, and to those who 
ren qe od has elapsed the be prosecuted, and 
period has elapsed they will uted, and the 
General Telephone “reshurs À will request the Posts and 
Telegraphs to suspend their communication. Quite recently 
the company upheld before one of the Courts that it alone 
had the right to use, for the -construction of telephonic 
apparatus, the Edison induction  coil, of which it had 
bought the patent. for France. It won the case, and, in 
executing the judgment, it seized all the apparatus made on 
that principle elsewhere than in its workshops. There are 
doubtless man à Sgr ousang which are not supplied with the 
Edison coil: which have escaped. seizure, but they are ,only 
of use for short. distance communications. The result of 
this judgment is, that if the State the monopoly of 
the telephone network, the General Telephone Company 
alone has the exclusive monopoly of constructing telephone 


On their part the subscribers formed a committee, which 
body. issued the following circular to the subécribers gene- 
rally :—“ Your service is assured by contract with the State, 
and it alone can introduce any change whatever therein. 
If the State enter your ises to suspend your service it 
exceeds its rights ; further, it would suspend by this fact its 
collection till you see your service reinstalled by it.. As to 
the General Telephone Company, it has no more right than 
any other citizen to enter your premises, even to take pos- 
session of so tre belonging to it. To enforce its claim, it 
can only employ the means of law and custom, in the form 
and with the delay entailed thereby. We are of opinion that, 
in the present case, it can only act against you by the inter- 
ference of the State.” This-again was met by another cir- 
cular from the qu as follows: “ After the discussion 
in the Chamber on Tuesday on the subject of the circular of 


the Posts and Telegraphs, the General Telephone Company . 


thinks it should offer the public the following explanations, 
and that without departing from the attitude which it has 
not ceased to observe since the State entered into possession 
of its property. Its networks comprised lines running from 
the central offices to the subscribers domicile. For 18 
months the Administration has worked this network without 
having paid for it. On the seizure of the matériel, the 
Minister of Posts and Telegraphs included in the objects 
seized the apparatus found at the subscribers’ premises, and an 
expert was appointed by the Prefecture to make an inventory 


of them. : In the course of the litigation since entered inte 


against the State, the Administration, as was honestly recog- 
nised by the Minister in the tribune, recently proposed to the 


id a further 15:days’ grace will be allowed. : When . 


CE 


company to withdraw the apparatus question from the litige. 
tion ; it placed the subscribers under the necessity of payin pe 


the amount due to the company since its. dispossession... One 


conld but yield to this demand. Since that, the Minister bas. 
taken a contrary decision ; the Telephone Com 


ion of the apparatus for the sum which, according 
its view, should have been pi it in September, 1889, and. 
which it still claims before the experts, neither more nor less? 
These explanations are the only answer which. the: General — 


Telephone Company intends to, make. to. the and 


calumnious imputations. cast..at it in the tri 


une. by. a 
deputy.” 


Le Temps gives the following accoutfé of the debate | he LS 


ferred to in the foregoing circular: The Chamber - was 
occupied with .a very curious .question concerning. the 
working of the ie og i We, have not forgotten, the re 
circular which M. de Selves addressed, on April 21st, to: the 
old subscribers of the General Telephone, Company., ‘These 
subscribers were told, that they. would have. to..come.to; an 
understanding, with the company for the purchase of their 


tus.: “The company would be within : its. aa ee 


added M. de Selves, “to remove your apparatus 
period not exceeding 15 days, and, consequently, your çom: 


munication with the network would be suspended till further : 


notice.” The effect caused by this unexpected notice.can be 
imagined. It could not-fail to have its influence on.the 
Chamber, hence the question put to the Minister of Com: 
merce. . How has the Posts and Telegraphs arrived, at 
that position which constitutes a threat-to interrupt the 
service of the old telephone: subscribers? Since September 
1st, 1889, they have enjoyed the peaceable use of their apps: : 
ratus. . They unquestionably owe the sum, but to whom? 
When the State took the gre of the General Telephone 
Company, the latter claimed this payment.; it has, declared 
itself, on this account, a creditor of the State for a-sum of 
2,700,000 francs. The Administration has contested the 
principle of this debt, and has submitted the affair to com. 


petent tribunals, and the matter is pending. It was then that .. 
the Administration of Posts and Telegraphs had an inspiration © 
of genius. Consulting itself, it said: “If I obliged theeld — 


subscribers to free themselves with the. oe oy company, 
by frightening them with the prospect. of an immediate 
suppression of their service, 

company, a payment which I will.not.or cannot make. The 


question pending before the tribunals would be settled. My — 
case, were it bad in law, would-be won in fact.” This.com- : 


bination appeared less ingenious to the Chamber than it, had 
to the Posts and Telegraphs officials. M. Jules Roche, did 


his best to explain the circular of M. de Selves, but.the com- 


clusion of his speech was neatly summarised by the President 
of the Chamber : “The Minister has told you, in the. best 
Parliamentary language, that the circular was nul.” As these 
words were-received with cheers, M. Floquet said: “ As far 
as concerns the measures of execution announced, be it 
understood.” To which M. Peytral added: “It is well 
understood that the communication will not be cut ; that 18 
the only declaration which.we wished to have ; we have it, 
we are satisfied.” By the incident which has occurred, it 


will be seen with what lightness the taking over of the tele 


phones has been carried out. | 

Writing later, the same per says :—From the 
particulars we have given on this subject, it-will be seen how 
singular was the position of the old telephone subscriber, 
since the circular of M. de Selves and that of the company 
make. it necessary for them to pay, within 15 days, for the. 
apparatus installed in their houses, or to purchase others which 
can only be had from the workshops of the old company. 
This position is improving. The Ediso n coil, which was 


the sine gud non condition of the working of the telephone . 


posts now established at subscribers’ premises, will shortly be 
replaced by the invention of new apparatus which: will work 
by a different process to that of the induction coil. The 
inventor is M. Roulez, the well-known amateur fencer, #@ 


whom the riband of the Legion of Honour was granted some _ 


time since for having supplied the State with a microphone 


—of the Edison pattern, it is trae, but-showing considerable 


improvements over apparatus of that kind already in existe 


ence. Yesterday afternoon M. Jules Roche, in the presem@® 


of M. Baron, director of the electric working, treated with 


pany does nob. 
intend to discuss that change of attitude here, After an 
exchange of views with the Administration, it asked those:in : 


would doubtless pay the . 
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‘ELECTRICAL: REVIEW. 


"yRoules for the adoption of his apparatus,’ The greatest 


fiystery: was recommended to the ist as to the affair, 
account, of the offers which had alréedy been made to M. 
Roales by the General.Telephone Company for the: purchase 
of his patent. By the terms:of the agreement: entered .into 
iiween’M:-Roulez. and M: Rothe; the Direction of Posts 
and Telegraphs. will ‘atone ‘have the right to deliver licences 
ip the- constructors. . The new. apparatus will Cost 100: francs 
(g4), and M. Roulez will take 20 francs for each ap 
gla. Still, it cannot be concealed from the Posts: and.Tele- 
graphs that M. Ronlez’s apparatus will only with difficulty 
filthe place of the apparatus of the old company for long- 
distance. communications. : ‘Three telephone posts. on. the 
Roulez system—the only ones constructed up till now-—have 
heen tried. . If these trials of the new: invention gave ex: 
cellent. results for short distance communications, those 
obtained for long distance apparatus were less satisfactory: 
As to the manufacture of the apparatus, the Administration 
pes to it on very actively. This morning ‘a man 
alied.at the Rue de Grenelle and per aed a fort- 
ight: he was prepared, to supply about. 1,000. is MOrn- 
aie we hav seen M. Roulez, who confirmed. the fore- 
going particulars.’ Roulez, who is a devoted scientist, ex- 
jained to us his system, consisting in replacing the induc- 
tion. coil in the receiving appe -the technical: details 
of which are unfortunately too abstruse ‘for reproduction 


here. | 
Since the above.was. written, the Direction of Posts’ and 
phs has addressed the following circular to the tele- 
subscribers :—“ In addressing to you the circular letter 
of April 21st, the Administration thought you would come 
toan arrangement for the purchase of the telephonic appa- 
abus of your office with the General Telephone Company, 
which had supplied it. This not having been done, things 
remain stationary till the issue of the action pending between 
thé Administration and that company is known. But I beg 
Jou not to lose sight of the fact that it is necessary to regu- 
Le your position, which is not conformable to the 
ments you have entered into by signing with the State your 
subscription policy, Article 5 of which runs as follows: The 
materiel of the line and the generators of electricity aré 
‘supplied by the State. The different apparatus composing a 
nic. post and the accessories required by the subscriber 
are supplied by him. They are to be chosen among the 
| indicated by the Administration, and must be renewed 
they have become unfit for the service. These appe- 


ratus before being placed, must be verified and acce by 
the agents of the Administration.” The General Telephone 
Company has also added its quota, as it states that it thinks it 
necessary to inform the public that, contrary to the interested 
rumour which has been spread, it has never raised the price 
of its apparatus and has no intention of doing so, despite 
the judgment affirming the validity of its patents. | 


| LONDON COUNTY COUNCIL. 


dr the last weekly meeting held on Tuesday, the following report of 


the Highways Committee was presented :— 


Evectric Provisional ORDERS, 1891. _ 
We have to report that the Board of Trade has forwarded a copy 


d the City of London Electric Lighting (Brush) Order, 1891, in the _ 
in which it has been granted ; and that in this the amendment . 


sked for by the council has been inserted. | 
The Board of Trade has introduced a Bill into Parliament to con- 
the Westminster, Islington, Wandsworth, Camberwell, South- 
watk, Woolwich, City of London (Brush), St. Luke's, Middlesex, 
well, and St. Luke’s, Chelsea, provisional orders. We recom- 
mend that it be referred to the Parliamentary Committee to take any 
tele, mich may be necessary on behalf of the council with reference 


Nonrx Lonpow ELECTRIC SUPPLY ORDER, 1890. 


we lave had before us a letter from the Board of Trade, forward- 
| §copy of correspondence between the board; the vestry of 

, and the undertakers under this order with reference to the 
liance by the undertakers with the provisions of section 7 


tf the order, requiring 

, g them to deposit the sum of £1,000, and to 
Mtity the board that they are in a on to fulfil the duties and 
obligations imposed by the order. e board states that, subject to 


y tations that the council may make, it proposes to revoke 
fs mg have informed the Board of Trade that.the council 


urin 
mediately on behalf of the council. Acting under 


March last, the com 


_ subway be removed into the 


‘May auth 
of: our-refercnce which might ‘req 
ing the Whitsuntide vacation, to be dealt with‘im- - 


is authority, we _ 
thé E 


., Notice, dated ‘4th May; 1891; from the Notting Hill Electric 
of intention to lay mains on the south side 


this company’s mains in the subway 
Conditions. i . 


80 
to.be oecupi i 
subway shall be subject to the approval of fe ef engineer of the 
couneil; and that the work of placing them shall be carried out to 
i i i notice has given to the company to 
lacé the mains for Charing | , referred to in the noticc 
28th April, 1891, in the sabway Betts. SSL 
Notice from the same com = prete May, 1891, of intention 
to :lay mains from a box in: way 
the corner of, and along Duncannon Street, to Trafalgar Square 


mains be laid under the footways wherever it is found practicable te 
do 80; that the concrete flopr of the rond boxes be made 9 inches 
thick; that the York stone at the top be 4 inches thick; that the 
longitudinal girders in all the boxes be laid on 3-inch stone templates 
the full thickness of the brickwork ; and that the work shall be com- 
pleted within the shortest fime possible. _ Se es 
' We recommend that the council do ratify the action taken by us 
with reference to the matters above specified. 
_ We have also to report the receipt of the undermentioned notices 
from the London Electric Supply Corporation, given in accordance 
with the resolution of the council, to — four vos Mo reve one 
month’s) notice in respect of the laying of service lines from mains 
Ist May, 1891—To 181, 213, 229 and 235, Oxford Street. . 
Sth...» » 5, Foubert’s Place and 35, Haymarket. 


im » 22, Cockspur Street. 
llth a. » 169, New Bond Street. | 
5, 6,7and 35, Haymarket. 


Subways. 
The National Telephone Company has applied for permission to use 
a space, having a sectional area equal to one square foot, in the 
council’s subways in the Charing Cross Road and. bury Avenue 
respectively, such space to be peg by the company’s cables. “A 
similar request with reference to the Victoria Embankment and the 
Queen Victoria Street subways was granted by the council on 24th 
y having agreed to pay rent in accordance with 
the scale recently ted by the council. rent, according to this 
scale, in respect.of the subways referred to in the present a ion, 
is £26 a year for each subway. We have, on behalf of the council, 
acceded to this application, upon condition that the er 2m doenter 
into an t, to be prepared by the council’s solicitor, to pay a 
rent of £52 a year, being £26 in respect of each of the subways re- 
ferred to in the application ; that the positions to be occupied by the 
company’s cables in the subways be approved by the chief engineer 
of the council; that all cables and wires'of the company now in the 
specified, and that all work con- 
nected with the subway shall be carried out to his satisfaction and at 
the cost of.the company ; and that proper earth connections be pro- 
vided for the lead-covered cables. We recommend that the course 
taken by us be approved. 


PARLIAMENTARY NOTES. 


ae 


On the House going into Supply, 3 CHER 1 
Mr. PickEeRsGILL said thet be had seen that it was 
close the British Museum from the Ist of June to the 4th of July 
for the purpose of making some alteration- in the electric lighting 
t. is seemed to him to be somewhat a long time, and he would 


has no observations to offer: with reference to | 
| of the order, and leaves the matter.to be determined: by the anes 
» Noriges ORDERS AND, 
The ‘council: on 
| 
Lighting Orders and Acts; and have, subject to the conditions | 
in each case, sanctioned on behalf of the council the works re- 
ferred to therein:—  : 
0. 105, (1 plan; Nol | 
_ Conditions Attached :to Sanetion ‘of Works:~—That thé company do | 
give two days’ notice to the council's chief enginéer before -cont! | 
mencing the work ; that the cover ‘stones of the culvert shall not be | 
less than 2 inches thick ; and that, where the culvert crosses’ the 
carriageway, there shall be at ‘least’ 9 inches’ thickness ‘of. Portland 
cement concrete above the coverstones.of the culvert in additidn to | 
Notice, dated ‘28th April, 1891, from the Electricity 8 ‘Cor: | 
for the ‘placing of ‘mains: in’ the subway in 
from the southern end to Cranbourne Street: (L ph (Per- | 
the council forthe placing of | 
| 
| 
| 
Conilitions.—That the company dé give ‘two days’ notice to thé | 
council's chief engineer before the’ works are commenced : that the 
| 
: | 
| 
| 
| 
| 
| 
| 
| 
| 
installed the electric lighting, in what respect it had been found 
deficient, and what was the character and probable expense of the 
operations. | 


» 
THE THELEGRAPHIO JOURNAL AND 


Mr. Jackson said that he was afraid that he was not able to give 
the information required, as he was not aware of the circumstances. 
He had always understood that the electric lighting of the Museum 
was very , and had been very well done. He could quite 
imagine the. authorities taking advantage of the long days for: 
any necessary alterations. The installation had been done under the 
superintendence of Mr. Preece, the electrician to the Post Office. : 


Royar CoLLEGE OF SCIENCE. 
In the House of Commons on ‘Thursday night, 


red correspondence between the Treasury and the Science and Art 

Department existed relating to the proposed grant for a new art 
gallery on land bought for scientific , and on which gr vom « 
in id the students of the Key College of Science 

exis 

-The CHANCELLOR of the EXCHEQUER: In reply to the hon. 
member, I have to state that no such correspondence exists. 

r. FARQUHARSON : May I ask whether the House is to understand 
that j in a matter of the highest importance, affecting the teaching of 
science in the Royal College Science at South Kensington, no 
opportunity is to be given to to the scientific officers of the Science and 
Art Department to express their views ? 

The CHANCELLOR of the ExcuEeQquzR: That is not the question of 
the hon. member. His question was whether there was any corre- 
spondence on the subject. If the hon. member will ask for any 
spondence, but I may say representatives of the Department 
gone in 


ELECTRIC Provisional ORDERS BIL (No. 7). 


On the order for the second reading of this Bill, relating to the 
town of Killarney, 

Mr. A. O'Cosnon moved its rejection, on the ground that the meet- 
ing of the Town Commissioners which approved of the scheme was 
not regularly summoned. 

Sir M. Hioxs-BraoK said that there would be a much greater 
demand for the electric light in Killarney than in an ordinary 
Irish country town. The real opposition to the Bill came not from 
the inhabitants of the town but from the gas company. He had 
never before heard it su that the meeting of the Town Com- 
missioners was irregularly summoned; but if any further enquiry 
pe pi necessary a Select Committee was the proper tribunal sens 
su 


CoMPANIES. 


Mr. LENG asked the Attorney-General whether limited liability 
companies in the United Kingdom could obtain, until recently, me 
Messrs. Eyre and Spottiswoode, the Queen's printers, certified 
of the Companies Acts, for production in foreign courts of law, with- 
out any charge for the certificate ; whether the granting of such 
certificates had been oe to a » sème, by an official in the Par- 
liament office, of a guinea for certifying each Act, and 10s. 6d. for 
every 100 folios, bringing up the total for a set of the Companies 
Acts to about £25; whether there was any reason for imposing this 
new charge on public companies; whether such fees were excessive ; 
and whether he would give instructions for a more moderate scale of 
fees to be adopted. 

The ATTORNEY-GENERAL: The answer to the first paragraph of the 
question is in the affirmative. With reference to the second para- 
graph, the change in the practice was instituted because it was con- 
sidered that, inasmuch as the Lord Chancellor has to affix the Great 
Seal to the Act in question, this'step should only be taken upon the 
certificate of the Clerk of Parliaments, who is the official custodian. 
The fees are paid to the Treasury, and no part is paid to, or are the 
fees any uisite of the gentleman named in rp question. So far 
as my opinion is of value, I do not sce that the fees are in any way 
excessive. There is no ion .to.obtain certified copies. Any 
foreign Court may, if it thinks fit, be satisfied with a copy printed by 
the Queen’s ‘printers, in the same rad as our Courts accept an Act 89 


printed. 


LEGAL. 

v. Metropolitan tan Electric Compan 
—(Before Lords Justices Lindley, Bowen, and Fry This acti ah 
brought in the Chancery Division last week, dung an 27 2 
to restrain the continuance of an alleged nuisance arising from the 
noise produced by the workin ng. of electric machinery in Manchester- 
street, Manchester Square. e plaintiff also claims damages. The 
plaintiff applied for and obtained an interlocutory injunction to a 
limited extent, but a ry for an injunction was refused. 
The plaintiff afterwards oe summons in Chambers for an 
order that the action should be transferred to the Queen’s Bench 
Division and be tried with a special jury. On this summons Mr. 
Justice North made an order for transfer, and he refused a su ~~ 
motion by the defendants to rescind the order. The defen 


a 
Mr. Napier ] Higgins, Q.C., and Mr. J. G. Butcher were for the 
he Count suggested that the best course would be to refer the 

action to an official referee for trial. 

The defendants’ counsel were willing to consent to this course, but 
Mr. Cozens-Hard rf Q.C., who (with Mr. Percy Gye) appeared ‘for the 
plaintiff, declined to consent. 

The Court dismissed the appeal, but reserved the gare of the 
costs until after tbe trial. 


.,.,», alone, Mr. Justice North transferred the action to the 
Dr. FARQUHARSON asked the À amour 5-4 of the Exchequer whether 


Jusrice said. that in substance the Court 


: 


The action was an ordinary. hee, ‘bre 
Chancery Division. of the! two motions for ah 
laintiff originally selected 
thought a jury pond be a better, a ren À for the trial 


Division in order that it might be tried with a jury. This Court was 
asked to set aside the order on the ground that the ‘learned Judge in 
exercising his discretian had attached. undue w t to the difficnity . 
of Ag e damages. . It was, however, obvious from his 
ment that Justice North had not acted u upon any gener ae 
but had fully considered the particular circumstances of the 
Lordship did not think that this Court could’ differ from him, op that 


it ought to differ, unless it thought that his order wo 


miscarriage of justice.. ‘The case of “Jenkins v. Bushby” 

1 Ch., 484, The Times Law Reports, vol. 7, p. 227 which hdd pe 

relied on for the defendants, was a peculiar one. t was urged there 

that there would be a miscarriage of ustice unless uns conld be # 
the Court of 


view of the property in question, and ;on this grown 
AY overruled the exercise of discretion LE Justice. 
It was true Rule 4 of Ortler 
of the Rules of Court enabled a jadge to have a view of the property 
himself, but in that case this would have been practical] ne d 
by reason of the distance of the locus in quo from the station, 
justice that there should. be a view of the: property. 
nothing of that kind in the t case. The appeal would te 
missed, but the costs would b Tf 
Judge should come to the conclusion that the action 1 
ferred, this might influence the Court in deciding how <= 
ought, to be borne. - he 
Loup Jusrice Bowex and Juërics Fax concurred, 


s 


Hampton and Sons v. the London Electric Sa 
Corporation, Limited.—This case came before the Lord Chieti 
of England and a London 
the defendants for £5,000 
light to the extent of 600 lights to the plain peu ae situated 
in Pall Mall, in alleged breach of an agreement en 
the parties at the end of the summer of 1888. There was a pie 
able conflict as to what was the actual contract (if any) to be deriva 
from the correspondence which had passed ones and 
as to what expenditure and loss of profits on the part À ee 
could be in any way attributed to the defendants’ Lay oho dis ai 
the light. It appeared that the plaintiffs made certain 
alterations in their premises so as to adapt them for the electriolight 
and also erected the n wires and other accessories, 60 a8 
meet the requirements of the defendant company. The 
supplied converters, and appear to have turned on the current Once, 
but never to have done anything further towards lighting te 
plaintiffs’ premises. The plaintiffs were consequently put to great i 
convenience, their premises being often left during the months of 
December to March in partial or complete darkness; and. we 

to have recourse to less effectual means of lighting the 
several shops and show rooms, Evidence was given ven that, wheres 
the plaintiffs’ sales for the four months in question in à preview 
year amounted to £54,998 7s. 54d., and in the succeeding year to 
£56,869 2s. 04d., in in the year in question they only amounted & 
£36,041 18s. 11d., and this decrease the pee laintiffs ffs largely à if not 
entirely, attributed to the gloom in which their p 
Ultimately the plaintiffs obtained a supply of 


pre to the laintiffe view, would only have amounted t 
. 12s. 6d. per light per annum. 
there was no liability at all upon thems to supply the light ie 
was no ty at all u them to supply the 

there have been upon the plaintiffs to t; and, 
the plaintiffs were in any way injured by the failure of the er 
damages claimed were too remote for the defendants mA be 
liable for them. The defendants, whilst denying Habite ee 
dre vd court as Leur to satisfy any claim which the 
might have again 

Mr. Jelf, Q.C., and Mr. Lee Roberts a tor the plis 
Mr. Moulton, QC. and Mr. Pyke for the defendants. 

His Loupsip, having summed up the cage in great Le 
questions to the jury, viz. is) there a contract? Far 
wbat was the contract ? the contract been broken? 


And, if so, what damages ought the plaints bo reover 
The jury returned a verd there was a ced 


electric current up to 600 lights on the terms contained in 
cation form, and gave the plaintiffs £175 damages beyond 
paid into court. 


His Lorpsxrp, having 


viously intimated what bia emma 
of the case was, said that he“ ould give judgment on the follow 
morning. 


. On Friday mornin laintiffe’ counsel applied for judgment, 
The said that he could see no evidence 
euh, and should therefore enter judgment for the 
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politan | | | at a charge =) | 
with the right to use as much light as they pleased pe Tia 
fixed hours of each day, whereas the defendants’ charge was 4. 
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Electrical 
and will 1 ng be remembered by those 
‘of, the experimen 


“jp arest to each other on the s heres, then works up toward their 


ELECTRICAL REVIEW. 


WESLA’S EXPERIMENTS WITH ALTERNAT- 
‘ING. CURRENTS OF HIGH FREQUENCY. 


rs Wednesday evening session (May 20th) of the American Institute of 


Dwight’s room, Columbia College, 


ments were first run thro a condenser in order to avoid the possi- 
pility of inju $ quan À The machine itself was set up in the 
| motor, the speed 


of the college and was driven by an électric 
which could be varied by a switch on the lecture 


‘Mr. Tesla introduced his subject by. the remark that modern 


3 yi has been able to make rapid strides by the recognition of 


as the medium of transmission of vibrations of various forms 


mena of ether under strain, and those of dynamic electricity and 


electro-magnetism as phenomena of ether in motion. 
ME Tesla, while ing the 


highest consideration for the work 
of Dr. Lodge, was in entire accord with the views advanced by 
him, which he considered to be more of the nature of i i 


| not than of a probable theory, Mr. Tesla contending that 


can be no two electricities, 


what their frequency, can excite luminous radiation. 
reasoned that the static effects in the Hertz and Lodge experi 


- ments were excessively small, due to the fact that they were ueed 
in a practically closed coil, the spark cdline a à telles: ing the 

_ coll, prac y continuous, and depressing the potential.. To obtai 

the d ice of potential, we must work with an open 
circuit generator of high | i 
electrostatic an 


of high frequency to enhance the 


effects, it was the recognition of this fact which led 


_ Mr. Tesla to the results he showed. 


In. ing out this idea of obtaining enormous differences of 
I Mr. Tesla at once encountered the difficulty of nine: the 


tential, Mr. Tes] 
… pequisite insulation for the induction coil employed by him. His ex- 
consider the 


perience demonstrated that what 
eget end rubber, aré inferior to others, not formerly so considered, 
ET] then 


then showed the influence of insulated be i 
considera 81ze u spark ? demonstrating efte C t 
upon the nature of he discharge a 


2 


ly. He then cut off the wire in successive 1 Shs, and 
. harges became more marked and brilliant. He then 
fine platinum wire to the terminal, which also showed the 
a remarkable degree, and kept up a continuous vibration 
and fro. He also showed à pinw 


i 


the use of the dielectric, the 


age spheres due to the increase in the Le inductive’ 


vy of the medium, and he, also demons! the stream 
“Mg discharge easily through thick glass plates, rubber 
Plates, and a Mr. Tesla 


ie incandescent. 
that if, instead of using a filament in a 


LS 


which necessarily limited: us ‘in the degree of incandeseence 
which we could practically employ—we could employ solid blocks ef 
carbon, much higher efficiency could be obtained. Based upon this 


consisting of mica vanes mounted 
above a platinum wire, which was brought to incandescence by con- 
nection with one terminal of the coil, and rotated the mica vanes. 

In order to still further verify the conclusions that the electro- 
static effects are alone active, Mr. Tesla a Geissler tube at 
right angles to the core and at its centre. this position the tube 
did not sat When placed at the ends, however, the tube lit u 
brilliantly, and gave sufficient light to read by. Mr. Tesla Howed 
both uranium and tubes. 

He then showed how éxhausted tubes could be made to glow in an 
electrostatic field. : | sheets of zinc were 


Mr. Tesla then showed an interesting experiment which consisted 
D pure Se ere currents, produced in the manner just de- 


before them many experiments, some of which, he said, were even 
of a more striking nature than those brought out. Re 


THE ELECTRICAL WORKS OF THE SECTOR 
OF THE PLACE CLICHY. 


(Concluded from page 615.) 


Canalisation.—The canalisation adopted for the sector of 
the Place Clichy consists enti of simple cables of the 
Siemens type. The size of the feeders depends on the dis- 
tance from the works to the distributing box, or the point 
where the distributing wires join the feeders.. Fig. 1 shows 
a full-sized section of one of these cables, having a surface of 


655 square millimetres of copper, weighing 18 tons, and 
ometre. . T will 


costing -38,000 francs ‘hese , 
enable us to form some’ idea of the. importance of adopting 
the highest possible potential so as to diminish the section, 


the weight and the price, and of starting from the works with — 


only two wires instead of the five, which would have to be 
used if accumulators and regulators were not employed. - 
The ‘strand of copper forming the. core of the cable is 
covered with a thick envelope of jute impregnated with a 
special insulating composition containing thick oils and 
bitumen. The cable, covered and insulated in this manner, 


_is enveloped by machine-pressure in a leaden tube, on which 


~ 


728 
two blocks of carbon in non-striking vacuum. When connécting | 
| : these two carbohs to the two terminals of the coil, or one to one ter- | 
4 minal and the other to a body of some size, the blocks can: be raised | 
à resent, not only on account to high incandescence. | 
: ut also for the many possi- . Mr. Tesla also showed a lamp with but a single rod filament in a | 
: “Mmes WOICL SURRESLEU LL ie © evelopment of the artificial non-striking vacuum with no outward connection. The energy 18 | 
of the future. For the purpose of his experiments Mr. con- | 
LA  Telsemployed the alternating machine with 400 poles, which, when denser coatings in the base os ee: He also pointed out how the ' | 
jun at full speed, permitted him to obtain 20,000 alternations per brilliancy of the lamp could be 
LA ‘mod. The currents of this machine in all of Mr. Tesla’s experi- positions of tbe ‘condenser coatings. . Tesla followed by . | 
monstration of the phenomena with an unexhausted globe, and a | 
% single filament mounted therein. The filament when connected to | 
LA one terminal of the coil heats up to bright incandescence and spins | 
around in the globe.. He also demonstrated the heating by the use of | 
which manifest themselves to our senses. We are therelore avie | 
now to see vom. 2 in a different Pens Shan. wae formerly the case, 
ee tclerabiy well able to explain them, the truth cannot be LE 
‘pide ue longer. Bio! answer to the Do “ What is Elec- | 
| ‘icity ?” we were not yet prepared to give. e were justified in | 
| ssuming, however, that electric phenomena are ether phenomena, | 
. we may consider the phenomena of static electricity as pheno- | 
connected to the terminals of the machine at a distance of about Lo 
feet apart. Thé’ tube when placed between these sheets glowed | 
t y m a field in à mere on 0 | 
F4 the tubes in the room Could afford the desired illumination. # | 
IE Mag Bes the physiological effects, Mr. Tesla adjusted the condi- | 
= tions so that by touching one terminal with a brass sphere he raised | 
| Alluding further to the electro- étic theory of light, and to the the potential of the coil so enormously that a stream of light came | 
D Hertz experiments and those of Dr. Lodge and their application to out on the other terminal, and he estimated the difference of —_ 
- he production of oh. aeieeen, eue of mg, Mr. Tesla considered tial to be nearly 230,000 volts, and then performed the remarkable ex- 
. fbe electro-magnetic waves as unavailable for the production of lumi- sy yw of ans à the total acts à in his body, protecting his | 
nous effects, for the reason that long before we could reach the néces- ds from Liu A the brass balls eld in his hands. | 
_ gary frequency, the conductor would become opaque 'to the passage of He then lit up ps by holding them in contact with one ter- 
the waves. Mr. Tesla thought that electro-magnetic waves, unless  minal or near to the coil. | | SACDANRELE 
they have the tragoency of true light waves, cannot produce luminous The lecturer then came to another class of experiments. He 
. .tffects. Not so, however, with the electrostatic waves or thrusts. stated that he had used a system of conversion from oe 
to low with the enormous uencies of the condenser di . | 
He 
Mr. Tesla succeeded in bringing lamps stretched across the parallel 
sides of the bar to incandescence, demonstrating that the impedance | 
in the loop connecting the two sides was so great as to practically | 
pene the current from passing through it and hence acting upon | 
e lamps in the manner described. He also pointed out the exist- | 
charging and duraptirely discharging condanser into the working 
a 
circuit, the charging of the condenser being effected by a 
operated either by alternating or direct currents. By this means | 
any desired higher frequency may be obtained from any lower. 
of which was in connection with alternator, which nr: > | LT , 
was speeded to give from 10,000 to 11,000 alternations per second. e have given but the merest outline of the ment beautifal and | 
The coil emitted a clear note, which rose as the number of alterna- highly uae experiments made by Mr. ‘Tesla. _ Notwithstunding | 
‘tions was increased. As the discharges took place between the ‘ter- the fact ti ¢ Mr. ‘Teala excited the intensest interest of his emtience 
minals of the coil, an exhausted Geissler tube, held in proximity to for three hours, he was nevertheless unable, for lack of time, to Vaiug | 
the discharge, did not light, hut upon blowing out the arc, the tube 
lighted up, which was due to the rise of potential caused by the | 
rupture of the arc. This effect Mr. Tesla considered as purely elec- | | 
| 
ed to of | 
it was an 
ef | 
or lowered. He showed this by wrapping an insulated wire of 
about 1 foot in length about one terminal of the coil, and touching | | 
the other terminal with a brass sphere held in the hand : under these | 
= | 
| 
| 
| 
| With streams issuing from the two pomts, Another 
“periment consisted in attaching two spheres of about 4 inches dia- 
i et meter to the erminals. The spark. passes first between the two points 
= 
tinuously repeated. ‘The neighbouring exhausted tubes and lan ps 
ver illuminated and extinguished in unison with the action of the | 
que between the spheres. These, Mr. Tesla pointed out, were not 
magnetic vibrations like the Hertz waves. He showed how, 
= . spark is induced to jump betweer | 
ool connected to the 
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is wound a thick matting of bitumenised hemp. On this 
hemp are rolled in the same direction two steel bands, not 
joins, but the second of which covers the interstices left by 
the winding of the first. The object of this is to impart to 


theicable a:certain degree of elasticity, and at the same time - 


to make sure thatithe casing of steel completely covers the 


‘Fig. 1.—Srcrion or a FEEDER (FULL SIZE), 


cable, and is absolutely continuous, the object of this last | 


covering being to give the cable sufficient mechanical protec- 
tion. The metal is then bitumenised and covered with a 
last layer, of asphalted serge, in order to protect it from cor- 


Fig. 2—THe Layne or THE Five Wires UNDERGROUND. 


4, Sand; 8, The soil of the trench; c, Metal network; », The soil of 
the trench; £, Concrete; Fr, Bitumen. 


rosion. One of the wires forming the core of the cable has 
a smaller section than the others, and is insulated ; this wire 
serves as a return wire, for showing at the works the differ- 
ences of potential at the extremities of the feeders. 

Fig. 2 shows how these cables are laid in the ground. The 
operation of laying is very simple ; it consists in making a 
trench, on which is oad a of sand; the cable is laid 
upon this, and then covered over with sand. The object of 


this sand is that the cable may be surrounded by a somewhat 


porous material, so as to facilitate drainage, and keep the 
cable clean in case it should be n to take it up. | 
, The trench is then filled up with the soil that has been 
dug out, a network of tinned iron, being laid down in order 
to give warning of the presence of the cable, in case the road 
should be taken up in order to make fresh canalisations, elec- 
trical or otherwise. When the trench is filled up, the 
layers of concrete and bitumen are superposed, and the road 
is restored to its former condition. . 


feed are connected with one 


| | 


We will not here enter into the-details of the 1: 
which the cables join the derivation boxes, the coupling and 
branching boxes, the casings of leaden pipes passing throngh 
certain streets, &c. We have shown in fig. 3 the entrance: 
into a consumer’s house, in which some of these points are 


il À | 

In the bottom of this trench, which-is su to be open, 
are established the principal conductors which go on to. the 
houses of the other consumers. Five-braneh boxes enable 
five derivations to be taken on the principal condncton 
starting from a consumer’s box, whence the five wires, after 
parang Pee through the branch circuit breakers, 
into the house. This is the most complex case, and is only 
resorted to for consumers possessing a large number of lamps, 
with a view to equalising the consumption and distributing 
it over the four yim, once. For of 
im ce only two bridges are connected wit house 
and the distribution is effected by three wires. Lastly, 
small consumers having ne 3 + - number of lamps to 

ridge only. 

_ Meters.—Up to the present, the sector of the Place Clichy 


: + = 


has used exclusively for the consumers quantity meters or 


energy meters of the Aron type, which apparatus have 
been described, but the system of distribution used . 
a modification of the apparatus which deserves special 
mention. We have seen that, according to the importance of 
each consumer’s installation, three or five wires were | 
to his house, connected respectively with two or four bri 

between which were arranged the utilising apparatus 

number of which can be varied at will) set in action on each 
bridge. It was therefore n to modify the meter, so 
that it might register at each moment, the actual total of the 
consumption on each bridge, notwithstanding the changes in 
the nature of the current on each intermediate wire when the 
number of lamps fed by each is altered. We. will. suppose 


| 


| 


| 


| 
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Fic. 3.—ENTRANCE INTO A HOUSE (cASE OF FOUR BRIDGES). — | 


for the sake of illustration, that each lamp consumes 4 
ampère, and that there are in service at a given moment, a 
represented in fig. 4, four on the first bridge, none on the 
second, two on the third, and only one on the fourth..: 

this particular ease the meter works as if a current ol? 
ampères passed through it, the first wire being traversed bys 
positive current of 4 ampères, the second by a negative Cur 
rent of 4 amperes, the third by a positive current of 2 
amperes, the fourth by a negative current of 1 ampere and 
the fifth by a negative current of 1 ampère. In order 
obtain the result desired, the quantity meter 1s | 
theoretically with five bobbins, but practically with four 


only. | 

bn the first wire the winding has a relative value equabt 
2, 1.e., it exercises on the meter twice as much action 88 
winding of the second wire, which is re nted as 1. pr 
result is obtained very easily by doubling the number@ 
spirals in the winding of wire 1, as compared to wire 2. 4% 
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‘Ma. oF THE MouxwrwG or THE BoBBins ON THE 
nes vive W | | 


bébbin mounted on wire 5 is identical with that mounted on 
wire 1; only these two windings are negative, 1.., they only 
act in the same way as bobbins 1 and 2 when the currents 
‘which pass through them are of an’ ite nature. 
lf, by findi 
Te etermine the resultant action on the meter, 
we d in the particular case we have taken : 
Forwirel ... + 4 
4 
+ 2 
— (—1) 
— (—1) 
Total 


The four bobbins will then act as a resultant current equal 
to 7, which is correct, as there are, in the case taken, seven 
ae 14 1 ampère in service.. It is easy to ascertain that it 
would be the same for any other combination. The meter 
with multiple winding thus solves a problem, which, without 
this ingenious device, would necessitate the employment of 
four separate meters. These are the principal details of the 
a employed by the company of the sector of the Place 
Ulichy, for the service of this sector. Although the majorit 
of the utilising’ apparatus at present in use work at a dif, 
ference of potential of 110 volts, it is evident that this can 
be altered at will to 220, 380, or 440 volts by a suitable 
grouping of these apparatus. Thus, for instance, the works 
supply a certain number of Khotinksy incandescence lam 
of 220 volts installed at M. Augé’s establishment. Electric 
motors of a power above 5 kilowatts can also be installed 
on the same difference of potential, and when tramways 
supplied from a central station are established in this quarter, 
the difference of potential of 440 volts available at the end 
Of the feeders can be directly utilised, without its being neces- 
sary to build a special station for the p . These are 
important considerations which fully justify the adoption of 
the system we have described, which is a kind of compromise 
between the low tensions of 110 and 220 volts ad in the 
other Parisian sectors, and the high tensions of 2,000 or 
2400 volts, which are reserved almost exclusively for alter- 

40 conclusion, we take this opportunity of thanking the 

Alsacienne de , whofurnished 
all the electrical ial, M. Lalance, the 
r of the Sector Company, and M. Pirani, engineer to 
the Sn Alsacienne, to whom was ehtrusted the 
ment of the station, for the information kindly furnished by 
mcomplete, . it greatly ex the space 
ttiginally allotted to it. d 


| E. HospiTALIER. 
La Nature, May 30th, 1891. : | 


of: the actions with their 


wire has no windi and communicates directly with- NOTES. 
The winding of the in mounted on wire 4 is the same | —We understand that 
of the bobbin mounted on wire 2, and that of the 


test 
Majesty's War Office has resulted in a repetition 
these engines being placed in the hands of the makers. =. ” 


The Fire Protection of Light Works.—The 
Edison Swan Electric Light Com P nising the 
danger which must always exist m tna hiro i ht works 


- of an outbreak of fire, have just made some valuable addi- 


tions to their protéétive plant, in the shape ‘of ‘a powerful 
fixed steam fire engine, capable of throwing 400 gallons of 
water per minute, and a large manual fire engine, “ The 
pon owe Both these engines are by Messrs. Merryweather 
rat 


“Liverpool Corporation Electrical Laboratery.— At 
the meeting of the Watch Committee of the Liverpool Cor- 
ion on the 25th ult., the city engineer presented a list 
of eandidates for the post of junior assistant te the electric 
inspector, Mr. Yeaman.« Thirtéen gentlemen’ had replied to 
i e committee nnanimousty decided to appoint 
Mr. J. A. Robertson, of Peterborough, to the post. This 
gentleman is one of Prof. Jamieson's most successful 
_ Recent Interruptions and Repairs to Submarine 
Cables and Land-Lines up to May 25th, 1801 :— 
4th May, 1891 


” 


… 1sth 
2nd ” ” ” 
20th | 


Submarine Cables of the Werd.—From the Journal 
Télégraphique, of Berne, we gather the following statistics 
concerning the submarine cables now existing. The totals — 
are not quite complete, for since the tables were drawn up 
there have been considerable additions to the number of 
cables, principally in the list of lines owned by private com- 


Government Cables. 
Countries. Number of eables. | Lengths. N.M. 
England 195 ‘3,600 
y ‘1,679 
88 1,087. 
Other countries _. 467 2,903 
Totals | 13,177 
Companies. - 

Country. of Number of Lengths. NM. 
England SF 17 194 80,674 
United States 5 22 16,393 
Sweden 1 22 6110 _ 
2 9 4,389 

Totals 25 247 107,506 


The cable fleet of 36 vessels is distributed as follows :— 


English Government 2 
» companies 26 | 
Total tonnage = 57,000 tons. 
Italy 1 ” horse-power = 8,538 H.P. 
United States and Canada ... 3 
36 


| 
7 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| Moulmein—Bangkok .. | 
| Saigon—Bankok... | 
”1 eee ee | 
| 
| | 
| 
| | | 
| 
| 
| | 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
ye a cable steamer of 4,000 tons. 
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Our Share List,—We thank “ Ajax” for pointing out 
the mistake in the weekly share list. | 


Telephonie Communication in Yorkshire. — The 
Mutual Telephone is going to extend its operations into 


- Yorkshire. 


Cricket Match.—Woodhouse and Rawson United, 
Limited v. the Electric Construction Corporation, Limited. 
This match was played on Saturday last at Walthamstow, 
and ended in an easy victory for the former. = = — 


Spanish-Morocco Cables.—Very little news has 


come to hand regarding the progress of the establishment of 
submarine cables between Spain and varioys ports on the 
coast of Morocco. Our readers will recollect that the con- 
tract for these cables was obtained by Messrs: Pirelli & Co., 
of Milan and Spezzia, and that it is some considerable 
time since the first section, between Almeria and Alboran, 
was laid. Inthe Diario de Cadiz, of the 18th May, there 
appeared the announcement that the section between 
st and Tarifa was to be laid during that month 
_ (May), and it was ex that the line would be opened 
to the public about the middle of June. Considering that 
Messrs. Pirelli were awarded the contract in November of 
last year, it cannot be said that this firm has conducted its 
rations with undue anny, wegen À the whole length of 
cable to be laid is only about 330 miles. t 


Phe Electrolytic Assay of Copper. — In assaying 
copper by: the electrolytic pren it has been observed 
that sometimes the copper deposited at the beginning of 
the process is of. a dark brown colour and whenever this is 
the case it usually po ag: that the remainder of the metal 
comes down in a.“ fluffy ” condition. There is a short letter 
on this subject in the Chemical News for May 29th, in which 
the writer who has himself frequently experienced the same 
trouble states that the cause of it may be traced to using a 
- current that is too strong for the solution. With a weaker 

current of electricity, and also ay. with a weaker solution 
of the copper, the metal would be deposited upon the cathode 
in à firm crust. which would possess the usual shiny or rosy 
appearance. . Whether the darkening spoken of above that 
is sometimes observed at the commencement of the elec- 
trolysis is due to the presence of some trace of. foreign 
impurity set free by the current being too strong or whether 
the colour is due to the molecular state or physical aggrega- 
tion of the deposited metal, does not transpire. 


. The Electric Lighting of Leeds.—The Bill to confirm 
the provisional order granted by the Board of Trade to the 
Yorkshire House-to-House Electricity Company for the elec- 
tric lighting.of Leeds will, as far as that aie is concerned, 
pe unopposed through the House of Commons, no petition 

ving been lodged in opposition within the time limited by 
the standing orders ths. this order, which contains 82 
clauses. The company’s area of supply is limited to “the 
whole of the municipal borough of Leeds,” and the capital of 


the company is exclusively allocated to the supply of electri- — 


a within this area. The company is also p under an 
igation to lay distributing mains within a period of two 
years after the order has come into force along the following 
streets, rs :—Briggate, New Briggate, Kirkgate (from 
Briggate to Vicar Lane), Boar Lane, Wellington Street (from 
Boar. Lane to the Central Railway Station), Infirmary Street, 
King Street, York Place, Park Square, St. Paul’s Street (from 
King Street to Queen Street), Park Lane, East Parade, Bond 
Street, Commercial Street, Park Row, Cookridge Street, 
Albion Street, Land’s Lane, Upperhead Row, Woodhouse 
Lane, and Headingley Lane. In the event of the company 
failing to lay down mains along these streets within the 
limited time, the Board of Trade take permissive power to 
revoke the whole or any portion of this order. As regards 
_ the remaining streets within the area of supply, the company 
is compelled at any time after the expiration of eighteen 
months from the commencement of the. order to lay down 
distributing mains in any such street within six months upon 
being requested by requisition to do so, signed by one or 
more owners or occupiers of premises, or the authorit 
having the control of the public lamps. This order will 
come into force immediately upon the confirmation Bill 
_ receiving the Royal Assent. eee. 


at Acton on Monday last. 


| just been formed in Glasgow, and 


L: Suicide of an Electrician.—Mr. James Columbine, ele: 


trical engineer, of Soho, committed suicide at his residence 


Railway Stores.—The Cambrian Railway Compan 

uires supplies of copper, block zinc, antimony, block tin, 
ledieeubber, galvanised wire, &c. Information can he 
obtained on application to the secretary and general manager, 
Oswestry. 


Lighting Cleckheaton Town Hall. — Estimates ay 
required for es the Town Hall with electricity, for the 
Cleckheaton Local , according to pry which 
may be seen at their offices. Tenders to be sent to Mr, J, 
Armitage, clerk, Cleckheaton, by June 9th. Hi 


The Civil Engineers.—At the first meeting of the 
newly-elected council of the Institution of Civil Engi 
the following officers were re-appointed :—Mr. H. |, 
Antrobus, as treasurer; Dr. Wm. Pole, F.R.S., honorary 
secretary ; and Mr. James Forrest, the secretary. 5 


The Powerful Electric Light Again.—lt is stated that 
Sir Edward Watkin has built a private chalet at the summit 
of Snowdon, and that he is posi ments for. the 
occasional display there of a powerful electric light, which 
will be visible not only over a great part of Wales and 
England, but as far.as Ireland also... . 


A New Glasgow Telephone Company.—A company has 

under the Limited Liability Act, with the object of este 
blishing a fresh telephone business in addition to that. of the 
Natignal Telephone eas ges It is understood that French 
instruments will be , and improvements introduced in 
the erection of wires, and that charges to subscribers will be. 
very moderate. 


Telegraph Stores.—Tenders are requested for the follow- 
ing articles, in such quantities as they may require, daring 
six months ending December 31st, 1891, delivered, Pr à 

id, at the company’s telegraph stores at York, for 
North-Eastern Company. 1. Telegraph apparatus, 
2. Telegraph wire and line stores. Forms of tender may be 
obtained on application to Mr. Graves, Telegraph Depart: 


ment, York, and tenders must be sent to the secretary, a 


York, by noon on the 8th inst. © 


High ~ ss Electric Transport.—Mr. Pope's rep 
on ew England Portelectric 


which we republish from the Ælectrical World, will 

less be read with much satisfaction by those een 
in it, if by no others. It would seem that the carriage 
light g at a very high is not of an impossin 
nature, and we shall look forward with considerable interest 
to the further development in the scheme which we trust will 
not share the fate which befell that of Danchell some years age 
in this country. Experiments on a model track led the last 
named to anticipate speeds of 200 miles an hour; but m 
this case the model was the beginning and the end. It most 
in justice, however, be said that there is no similarity between 
the American ve of employing the electric current and 
that advocated by Danchell. | 


The City and Guilds of London Institute? 
recent re of this Institute for 1891 shows that the 
number of students attending all four departments of the 
Central Institution has increased 50 per cent., and the classe’ 
at the Technical College, Finsbury, and the South Las 


students is the electrical de ent ; at both colleges © 
department is overcrowded, and the Council are able | of 
report that all those who completed their course at the end 0! 
last session have obtained employment. The success ps 
however, been to some extent at the expense of the C 

department. In the evening classes at Finsbury the ente@ 


during the current session up to February 20th, 1891, Bae 


been 506 in the electrical engineering department, the atte 
ance at the day classes being 95. ees ‘g 
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Engine Indicators.—The new form of steam engine 


indice icator which Prof. Perry brought before the notice of the 
Physical Society on the 22nd ult., seems destined to find con- 
iderable employment, if we may judge from the many:en- 
comiums already passed upon its merits. | 


The old Students’ | Association, —An ordinary general 
meeting will be held at Finsbury Technical College on Wed- . 


mend, June 10th, 1891, at 8 p.m., when a paper will be 
ead by 


Prof. Silvanus P.. Thompson, D.Sc., on “ Some 
Recent Developments in Optio.” 


The Royal following papers were to be 
read last night :-—Prof. O. J. Lodge, F:R.S. “ Experiments 
on the Discharge of Leyden Jars.” Prof. Ayrton, F.R.S., 
Prof. Perry, F.R.S., an 


“Rotary Currents.—We feel much indebted to Mr. 
À, du Bois Reymond for his courtesy in favouring us with 
such a valuable paper as that which appears on p. 711. 


Nesla’s Experiments with Alternating Currents.— 


We are obliged to the editors of the New York. Electrical 
Engineer for an advance proof of an abstract of Mr. Tesla’s 
remarkable lecture, which has created considerable sensation 
in that city. The complete lecture will not be ready for 


some time, but the abstract will, we hope, keep our readers 


au courant with the subject. 


‘Ship Lighting.—The Royal steamer Scot, which had a 


: most successful trial trip from the Clyde to Southampton 


last week, is one of the largest as well as the latest additions 


to the Union Company’s fleet.: The appointments and fur-: 


nishings are on a scale which is not exceeded, if equalled, on 
any passenger steamer. The electric light is fitted through- 
essrs. Denny, con- 
sisting of 710 lights. Electric bells are also introduced, and 
has been paid Two of Sir 
iam pened eg and one of his patent soundin 

machines are also carried. | | 

Last week Messrs. Napier, Shanks and Bell launched from 
their yard the Lorna Doone, built to the order of Messrs. 
Edwards, Robertson & Co., Cardiff, for their British Channel 
passenger service. The vessel has been fitted throughout 
with modern luxuriousness, including a complete’ installa- 
tion of the electric light. 


The Consulting Difficulty.—The Glasgow 
Evening News has been devoting lengthy articles to discuss- 
ing the electric lighting of that. city, and the question of 
Mr. Crompton’s status as technical adviser to the corpora- 
üon, : From what we can gather, Mr. Crompton. has de- 
parted both from his own advice to the lighting committee 
and from their instructions to him, and finally recommends 
ascheme in accord with neither. We have alluded on vari- 
ous occasions to the mischief which is involved in seeking 
the advice of any consulting engineer-contractor, and the 
Evening News only reiterates what we have always held in 
is concluding remarks, which are as follows :—“ If there 


® one thing the public have a right to expect in 


connection with the obtaining of expert assistance, it 
8 that the expert who shall advise a public body in 
the discharge of its duties to the public should not take 
advantage of his position to recommend any system or firm 
mwhich he himself has a personal or pecuniary interest. 
lt is impossible to pretend that Mr. Crompton is not closely 
asoclated with one special development of electrical engi- 


neering—namely, the low tension system ; and although we’ 


be the last to decry or call in question his ability as 
an electrical engineer, or his technical qualifications; Crompton 
and Co. are at least as well known as manufacturers and ven- 
of electrical — and machinery used in that 
“sem. In any right view of the duties attaching to an 
adviser of a public authority, this latter fact must operate to 
large extent, as disqualifying him from ability to take u 
‘strictly impartial position upon the questions at issue.” It 
tems not at all improbable that Mr. Crompton will eventually 
Wish that he had left Glasgow to the Scotch. 
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New Shetland Telegraph Cable, — H.M. telegra 
steamer Monarch last w es pee the laying of a 
graph cable between the main of Shetland the island 
of Whalsay. The length of the cable is about six miles. 
Whalsay and Bressay, to which a cable has also been laid, 
are two of the places in which the Highlands and Islands 
Commission recommended that the telegraph should be ex- 
tended without a local guarantee being required. . The 
Monarch hes left Lerwick for the south... 


Researches in Electro-magnetic Induction.—The 
letter in our Correspondence columns signed “C. G. 8.” is 
based upon ‘a clerical error. In Mr. Vignoles’s paper, as 
printed in the REVIEW last week, the paragraph on which 
“C.G.8.” bases his remarks reads as follows :-—* Table 1 
gives the actual values of the B and H (the induction density 
in kilo-gausses and the etising force per centimetre of 
length in dynes”), &c. We sent proofs of the paper to Mr. 
Vignoles for corrections, and they were retu when too 
late to make the alteration with “ C. G. 8. units” substituted 
for “dynes.” Under the circumstances it will probably not 
be necessary for Mr. Vignoles to make any reply. 


Obituary.—It is with great regret that we learn, by.a 
‘telegram received. in London on: the 8rd. inst., that David 
Brooks, well known to many in England as an electrical 
engineer, died on Sunday last at Philadelphia, :U.S.A. He 
commenced his connection with telegraphy as far back as 
1845, since which time he has been constantly engaged in 
electrical work, and in furthering the use of. his inventions. 
His patent glass insulator and his systems of oil insulation 
are probably known to all our readers, as he has frequently 
contributed to the columns of this paper articles and letters 
on these and allied subjects. It was his custom always to come 
to Europe for every important International Exhibition, and - 
therefore-he was ie yrs with and made many friends 
among the electrical fraternities of England and the con- 
tinent. His geniality and fund of humour were strong 
characteristics, and with them he combined a good practical — 
knowledge of those subjects of which he made a special 
study, and a keen appreciation of the way to apply them 
commercially. We shall on the recurring occasions when 
he usually visited this country miss his presence greatly, and 
to his widow and family we tender our sincere sympathies in 
their bereavement. | 


M. Pinguet’s Ear. Trumpets,—In Paris these apparatus 
are claimed to be certain cures for deafness, noises in the 
ears, &c., and are based on slight continuous electric currents 
without shock. M. Pinguet’s ear trumpet is held to be 
superior to all that has yet-been done to cure deafness, &c., 

d adapts itself to any ear, especially, we imagine, to long- 
eared individuals, who appear to be the only persons likely to 
invest in such instruments. Quoting from the advertise- 
ment :—“ By the electricity contained in it, it has the mar- 
vellous power of curing, in a short space of time, all affec- 
tions of the ear, from whatever cause they may arise. The 
ear we 2 is approved by eminent physicians, and cures are 
attested by thousands of well-known people. The mode of 
employment is as follows :—Fix a trumpet in each ear for 
about 25 to 30 minutes a day; it can be kept in longer with- 
out inconvenience, provided that the part affected only 
absorbs the electricity necessary to it ; the best time is in the 
morning, in bed, the moisture of the body causing the appa- 
ratus to give off more electricity. : If, however, 
current should be too feeble, the ends of each trumpet may — 
be moistened with vinegar, pure wine, or salted water, before 
each application. The treatment should be continued for 15 
to 20 days for slight- deafness, and. noises in the ears; for 
more severe cases, from 25 to 30 days at the most. The cure, 


however, is often more rapid, even when the malady is 


chronic. If even one ear only be affected, the two trumpets 
are indispensable, in order to establish a current of electricity, 
and bring the metals into contact. There must bea positive 
pole and a negative pole, one trumpet only would uce no 
result.” It will be seen from this that London is not the 
only city in which quackery flourishes. A few thousand 
acs 3 with long ears, buying ge at 30 francs the pair, 
would soon enable M. Pi t, ingénieur-électricien, to retire 
from business upon a competency. 
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Aurora Electric Lighting and Distribution Company, 
Limited.—Capital, £25,000 in £1 shares. Objects; to 
establish, carry on, and develop in the United Kingdom and 
abroad the business of an electric light company in all its 
branches ; to construct, lay down, establish, fix and carry 
out all necessary machinery, engines, cables, wires, lines, 
accumulators, lamps; to generate, accumulate, distribute, 
and supply electricity ; and to carry on the business of 
electricians, mechanical engineers, suppliers of electricity, 
&c. Signatories: Rev. H. J. Tilley, Romford, Essex 
(5 shares); W. F. Latorre, Romford a shares); E. F. le 
Sonef, 54, New Broad Street, E.C. (9 shares) ; F. J. Latorre, 
Albert Villa, Romford (5 shares) ; D. M. Gill, 118, Cannon 
Street, E.C. (5 shares); W. Graham, 13,. Crutched Friars, 
E.C. (1 share); H. J. le Sonef, Woodford Green, Essex 
(5 shares). The number of directors is not to be less than 
three, nor more than seven, the first to be appointed by the 
subscribers. Qualification, £25; remuneration, £100 per 
annum divided between them. Registered on the 29th ult. 
by F. Ridley, 52, Leadenhall Street, E.C. Office: 54, New 
Broad Street, E.C. as 

‘Bournemouth and District Electrie Supply Company, 
Limited.—Capital; £50,000 in £5 shares. Objects : to 
acquire the business of supplying. electricity for light and 

wer hitherto carried on at Bournemouth by the Brush 

lectrical Engineering Company, Limited, and for that 
purpose to enter into an agreement, the draft of which is 
already pre , and for the pu of identification has 
been subscribed to by one of the signatories hereof with the 
Brush Electrical Engineering Company, Limited; and to 
carry on the business of electric engineers,’ electricians, 
engineers, rs of. ap- 
tus, chemical engineers, &c. Signatories (with one 
pate each): J. A. Hosker, Boscombe; L: E. Scarth, 
Keverstone, Bournemouth; A. H: Sanderson, Maywood, 
Bournemouth ; G. J. Piercey, Sunny Holt, Bournemouth ; 
H. U. Wollaston, 9, Pine Tree Glen; Bournemouth : A. E, F. 
Francis, Observer Chambers, Bournemouth ; D, W. Preston, 
Penryn, Bournemouth. The number of directors is not to 
be less than three nor more than seven, the first being :— 
J. Fair, W. Fisher, D. M. Fox, J. A. Hosker, G. J. Piercey, 
A. H. Sanderson, and L. Scarth. Qualification, -20 shares. 
The remuneration of the directors is t6"be determined by the 
Company at the general meeting, provided that for the first 
three years from the incorporation of the company they shall 
not receive more than £350 per anntim among them, unless 
a dividend of :5 per cent. per annum is paid. Registered on 
‘the 1st inst. by 2, Suffolk Lane, EC. 


OFFICIAL RETURNS OF ELECTRICAL. 


COMPANIES. 
Simplex Electrical Syndicate, Limited, — At an 
extraordinary general meeting of this company, held on the 


22nd April, 1891, at 4, Hercules Passage, Threadneedle 
. Street, E.C., the following resolution was passed, and at a 
subsequent meeting, held on the 7th May, 1891, the resolution 
was confirmed : “ That the Simplex Electrical Syndicate, 
Limited, be and is hereby wound up voluntarily in pursuance 
of the Companies’ Act, 1862.” The annual return for 1890 
—91, made up to the 6th ult., was filed on the 9th ult. 
The nominal capital is £6,000 in £50 shares. 120 shares 
have been taken up, upon 60 of which the full amount has 
been called and paid, and upon the remainder the full 
amount has been considered as paid. Office, 109, Farring- 
don Road, E.C. | 


CITY NOTES. 


Notting Hill Electric Lighting Company, Limited. 


THE annual general meeting was held on Saturday at Bulmer Place, 
Notting Hill. Prof. William Crookes, F.R.S., who presided, said the 

had that day inaugurated a system of lighting which, he dre 
would go on continuously, night and day, for the Parliamentary term 
of 42 years. They had purchased the freehold of Victoria Gardens, 
and the lease of seven small houses in Bulmer Place, adjoining the 
works, to avoid waste of time in the erection of the works, as con- 
siderable delay was occurring in consequence of injunctions obtained 
by the owners of the Bulmer Place property against the company 
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_ which the directors had every reason to hope 
ing from almost its commencement. The light had an ee | 


_of the shares in the first instance amongst 


cop 
Westbourne Grove. 
for Phillimore Mews, which would give them great 


for supplying houses in their southern district. They were imate 


for a new site for the second central station near Addison 
would be self 


to a few houses experimentally for some weeks; during which tm 
it had been subjected to careful tests as to ati 
formity, and no fault had been detected, while not a single flaw o 
leakage had been found in their system of mains. For the 
they er gg to run entirely from batteries which would be @ha 
a few hours a day, increasing as the load increased. He 
cluded by moving the adoption of the report and accounts, 

a S. Waters seconded the motion, which was carried ungai- 
mously. 


At a meeting of the general public of the district, held after. 
wards, Prof. Crookes gave a detailed explanation of the 8 
works and its principle of lighting, Mrs. Crookes perfonming 
ceremony of formally turning on the electric current. = = 


Birmingham Electric Supply Company, ©: 
Tx first annual meeting of this s held on Tuesday tai 
week st the offices, Dale End, Birmingham, Mr. “Henry Beale 


The report of the directors was as follows:—“The directom me 


- glad to be able to announce that the works of the supply station and 


mains through a considerable portion of your area are 
and in working order. The works were formally opened by the 
(Mr. Alderman Clayton) on the 22nd of April, 1891. The demand for 
the light has been most satisfactory, and the works start on a system 
of 2,580 16-C.P. lamps. These lighte are distributed amongst varions 
offices and shops representing some of the most important professional 


and trade interests in the city, one of the first customers being the 


ration of Birmingham, with whom arrangements are made fr 
the lighting of the Victoria Courts. In the shase of the land and 


the laying out of the works and mains it has necessary $0 
demand for the lig! 


for not only the present but for the future 

the available land is sufficient for a station estimated to 
25,000 16-C.P. lamps, and a chimney stack has been built large 

for this. The e house and boiler shed will be sufficient for 
this number, and for the immediate supply — and ‘boilers bave 
been fixed for 5,000 lamps. Mains have now laid t the 
most important streets within the company’s area, and may 
be obtained along 7,000 yards of street frontages. The com have 
been fortunate in securing a substantial tenant for a on of the 


offices which will not at present be required.” : 


In movitg the adoption of the report, 


“ 
3 
= 
4] 


ES there was for the extension of their trade 
ing this in mind, the directors had resolved to issue 
| the sharehol 
would enable them to cope with additions to plant that 
sion of business will demand, and he was glad to inform 
considering thé broken holiday week, the shares had been 
up. He thought he was justified in the statement that 
present year they would be able to pay the entire wor. expenses, 
and if that turned out as he expected, at the end of 1692 there wa 
reasonable expectation that they vonage! à | a dividend. Bub thet 
must depend upon the earning power of the company in Birming- 
ham and the number of lamps applied for, and judging by thee 
perience of other electric companies, he believed they would be 


fs 


y) were 
re-elected, and the auditors (Messrs. Sharp, Parsons and Co.) wert 
reappointed. 


Brazilian Submarine Telegraph Company, Limité 
—The directors have declared an interim dividend of 5s. per:#ise 
free of income tax, for the quarter ended March 31st last, and payable 
on the 24th inst. DRE ? 


TRAFFIC RECEIPTS. 


The Brasilian Submarine Tel Company, Limited. The 
week ended May 29th, 1891, amounted to £4,794. 


recei of the Cuba marine Te 


month of May, were £38,600, as compared wi £3,400 in the 208 
sponding month of last year. 


Direct Spanish Tolegrs Co , Limited. The estimated traffic reem™ 
the month o _ 1, are £2168, as against £2,244 in ae | 
sponding period of last year. 
The Eastern T Co , Limited. The traffic receipts ae 
Of May wees £55,378 for the seme. 
an increase of £456. 


The Cuba Submarine Telegre h Company, The estimated 


» After | 
‘Platino-Bras 


The Western and Brasilien Telegraph Company, Limited. 
week ending May 


+ 
|: 
| NEW COMPANIES REGISTERED. proceeding with its operations. The mains had been laid-im the ori = 
à of culverts, and five miles of cables. Working as they di coe 
three-wire system, they had thus laid about nine miles of omnes 
strip, or a total of 14 miles of conductor, containing altogethe, 
he CHAIRMAN sald he had not à great deal to add to what he ssid 
at the recent opening of the company’s works. The orders were 
coming in very satisfactorily. Up to the present théy had received 
orders for 2,639 lamps, but when they saw that such orders ‘were 
a 
| making a profit from . 
| The report was adopted. SA 
| 
| 
| 
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SHARE LIST OF ELECTRICAL COMPANIES. 
stock or | | during west ending 
(May 28.) | (une 4), | June 4, 1801, 
re | 99 —-102 99 —102 
981,8801 119 | U2 | 1 
Brositian Submarine Teles , Limited 100 101 —104 
Do. do. 5 /p.c. Bonds in June, 1906...| 100 | 104 —108 2% | 
at #0000 | City and South London Railway, Nos. 1 to 50,000" . | $100 | 106 —108 | 106 —108 oe oa 
ent 40,00 Comme mercial reial Cable, Capital Stock — | 
ped $7,216,000 | Com Telephone Construction chien afd. 4 
224,850 Lad, 7 Preference Shares, Nos to 20000 10 |. | 10 a 
20, Cube Telegraph, Limi ee ee 1 
16000 ‘ a 10 c. Preference ... pid) 1 
States Cable, Limited, 1877 14 — 14 148 | 1 
00,710 | Direct United Nos. 1 to 400,000 .. .. 15 — 164 
© 70,000 Do. p.c. Debs. (1979 issue), repay. “Angus, | 145 
— 4 p. c. Debenture Stock ‘tod 10 14ÿ— 15 
Gor Beh), Deby 130 ann. drgs. reg. } 100 103 —106 
| Do p. c. 3,976 4386 | 108 —106 
Inet to 1,049, | 103 —106 | 
key { Bearer Nos. 9,975 and 4,327—6,409  … Stock | 105 —108 
te Debenture Stoc Mort. Zeb. 1900 103 —106 | 103 —106 1034 
nd South African Telegraph, Ltd. 5 po } 100 105 
to bearer, Nos. 2,344 to 5,500 100 99 —101 99 —101 r ose 
180,4007 Do. do. 4p.c. Mort. Debs. Nos. ‘1 to 10 5— 6 5 — 
d for 21,600 Construction, Limited, Nos. 101 to 45,100 . 5 
‘lies Electric Supply Co. of Spain, Nos. 101 to 20,000 .. 4 1 2} 1ÿ—. 2} a 
19,900 Patent Copper Depositing Co: Ltd, Nos. 1 to 66,750 3 24— 3 38 
Patent Copper Depositing, Limited., Nos. 1 to 70,000 1 +6 14 | | 
| Cables, 08. 10 16% | 16 
| 20,000 Globe Telegraph and Tres, pag 10 184" 183 
180,042 105 —108 | 105 —108 eee 
wood and Retley, Ltd, Ordinary, Nos. 67 to 14 000 10 11 — 12 19, 183 
4 7 p. e. Cunnulative Nos. 2,667 to 8 10 194 oan 
have and 04 — eee . 
he 41.600 indie Hubber, Gutta F 100 | 108 | 
may Limited’... .. | 
have 17,000 o-European Ordinary Nos. to 34,000 eee eee 
National Telephone, Limited, Nos. 1. to 438,984 10 124— 18 
ceived : Do 6 p. 0. Cum., lst Preference 10 12 — 124 | 11 4 105} 1044 
—_ yon ‘Do. 6. p. c. Cum. 2nd Preference gure 108 —105 104 —106 
whet Do. 44 p.c. Deb, Stock Prov. Certs +— at 
Oriental to 300,000 dis” only pai ) 8— 8 8 — 
This 9000 | Reuters Limited .. Limited, Ordinary Nos. 1 to 2,000, + 
“90,000 Do. 6 p. 1 to £3} only paid) Cert 115 —120 114 
ih the 3381 | Submarine Cables Trust eee only paid) 5 47 464 
78,949 | Swan United Electric Light, Limited .. (£34 only 12 | 
are WA 37,360 | Telegraph Construction and Maintenant ce, e. red. 1894 100 102 — 34 34 
that 100,000! Do. do. eee 5 95 85 95 ee 
$6,000 | United River Plate Telephone, Limited Stock Stock | 85 — 
irming- Debenture 100 des eee A 
the ex- 146,196/ Do. 1 to 1,000 
ould be West in 7 B01 to 23,1 29,109 … 100 96 — % 96 — 
? eee eee 10 34— x 34— 1018 
eee 105 100 1 
ser do. 5 D. 4 Deferred 1910 100 103 —106 104 —107 106 ' 
PRE 
eee eee x 
.C. : eee 117 —122 
76,2001 do. Ord., Nos. 101 to 42,953 5 
42,858 "Westminster Supply Corporation 


* Subject to Founders’ Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Quorn. 


£25 
80—34.—Himore i —2j Supply Corporation, peslinary a! . James’s and - Pail Mall 
—Liverpoal Bleetrio Bupph pad. ) 2s 6d.—6s.—National Telephone Debontures, à 24—~3 pre Rawson Ordinary of £5 


Batx Rare of Dmoobwe.—4 per (40h Jane, 1891). 
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PROCEEDINGS OF SOCIETIES. 


| 3 effect of capacity could be neutralised, for weakening the 
Institution of Electrical Engineers, May 21st, 1891. of 
| | fields of a motor, it could be made to act like a capacity. “an 
' Comrmsvation or Discussion on Some EFFECTS oF ALTERNATING even in transmitting power over long distances by alternate currents. 


‘Current Frow IN CIRCUITS HAVING CAPACITY AND SELF- an attendant at the receiving end could maintain the pressé! 
INDUCTION x that end constant independent of the load by simply varying A 


| strength of the fields of a motor working on the circui | 
By Dr. J. A. FLEmING, Member. | _ Dr. FLE, in his reply, thanked Dr. Sumpner for calling attes. 
(Authorised Abstract.) tion to the parts he had omitted from the paper, and said that some 


Major CARDEW remarked that the condenser.on which the experi- . 


ioned i i were made | 
had been constructed from imperfect plates, and nee then a good clen des ato whet Ms, Swinburne’ views really wa 
condenser, kindly lent by Dr. Muirhead, had been carefully tested for thought 
capacity by the alternate current method. The capacity so found was t 
discrepancy, he night be due te the fact” De, Yas beer” vey 
iscre , he thought, might ue e at Dr. Muirhea 7 | à 
determines his capacities by rapid charges and discharges, which, in inductance were used, the rise was great. In laying out ‘tae 
consequence of absorption, would give a result too low, whereas in the of se be. tie alter- 
alternate current method the absorption would have the effect of À 
by the voltmeter method, described by Prof. Ayrton and Dr. ; t at the criticiam the coil With sug- 
Sumpner, and Mr. Swinburne, on the power spent in a one microfarad ges age 90 eweceide which he (Dr. Fleming) had: chosen a time 
condenser when subjected to alternating pressures of 650 volts. The  COnstan Puente Mal of 
wer found was 5 watts, and after a long continued run the con- mivutés for | to Which 
enser was not much heated. ad his tha fact that th mo and Mr. 
Dr. SuMPNER pointed out that many of the formule given by Dr. machine te nine seconde for 
Fleming could not be used ; ractivally without considerable reserva- The constructi & Goll 
tion a o the values to be ubettated for L in the expressions as he had 
ose obtained idge tests and ballistic met w if u “nvossibilitv.: Speaking of the’ formulée: gi ini his | 
lead to conclusions which were ehtirly disproved by experiment, ' 2 impossibility:: Speaking of the formule given, in his paper; he 
Years ago, Maxwell showed that the of two coils . Pointed out that good condensers coulà be'looked upon as having 
produced a result similar to that brought about by increasing the — 
resistance of the primary and diminishing its self-induction. Since 
secondary circuits exist in all electrical apparatus in the shape of | ean dr Ex PRE % 
iron, copper, &c., not infinitely laminated, the changes in the so- densers the inductance was given by — =.— , where kis the 
called “ constants ” of the primary coil may be very important. The + p* | 
ordinary formula for the angle of lag between the EMF. and  conductance of the condenser. The resistance of such a condenser to 


rent and v the volts, then’ since thé given to'the. imaryofa 
dos 8, and this by ance. by The denominator of the latter expressioit had, 
substitution becomes v 4. R = = AR; the power spent in the | he endl been called the admittance of the condenser by Mr. Heaviside, 
transformer wosld come ont to be that wasted in heating the pri- mpadanee bad now come info general ee, 
mary coil, if the value of R taken be that obtained by bridge tests. common. Referring to Major Cardew’s experiments on 
This, of course, was a totally wrong result, because the effect of hyste- be thought that the observed’ effects might be due to ; for s 
resis and Foucault currents was to virtually increase the resistance of _ leak would cause the capacity to appear greater when tested by alter 
the primary circuit. The results of bridge tests could not therefore nating currents, land less when direct currents were employed: ' He 
be used in To get > also could not agree with Mr. Evershed about the quantity 1 p being of 
peer ge. | termine L by current methods, but a8 the nature electromotive force, for although it was not of the nature 
nearly all these methods involved the assumption that impedance _ of resistance in the sense of being dissipative, yet its dimensions were 
= V RB? + p°L', if the wrong resistance be taken, the HET those of resistance, and only those of E.M.F. when aad 
the 


value of L would bè inaccurate. Considering the Ferranti 150 4 current. bject of throwing machines in he 
transformer, and assuming that its existing current was 5ampéres, ont that gets depended entirely on the nature of the 
he pointed out that que Po ordinary methods of reckoning, L? machines and of the circuit, for the operations necessary to put 
would be about 2,000. , although it only gave a time  Jarge Deptford machines-in-parallel’on the mains were the reverse of 
constant of about $rd of a second, whilst in the coil chosen those required when the small machines were used. There was, le 


by Dr. Fleming a = 20 seconds, was nevertheless about 100 times thought, still consi 


greater than that required to produce a lag of 80°. If, however, the © difficulty was experienced in the resistances and inductance: 
value of R be taken as determined “aay à power spent on open  ©f the machines or transformers. Dr. Sumpner, he said, had greatly 
secondary circuit, the ratio of inductance to resistance would only be overestimated the magnetising ‘current of the Deptford 

‘about ‘ygyoth of that possessed by Dr. Fleming’s coil. The author,  f0r, instead of being 5 ampéres, it was, he thought, only 4 amperes. 
he said, had made no reference to Mr. Swinburne’s views on the 

Ferranti effect, nor to the results published in a paper read by Prof.  ConTINUATION or Discussion oF “Somm POINTS CONNECTED WH 


Ayrton Table (eects ion 19) À The ents Marys ror Exzcrric LicHtinG,” by W. H. Prexcs, F.R:S, Past 
given in Table on not show whether any of the rise “Tam Most Econc FExDING 
occurred in the dynamo as well as in the transformer. The same ; en 
theory accounted for rises in both parts, but as Mr. Swinburne had  LOW Pesssues Network,” by R. E. Cromprox, Vice- 

pointed out, the primary circuit of a transformer could not act like a Mr. ADDENBROOKE said that the object of Mr. Preece’s was to 
coil with self-induction, unless there was some magnetic leakage. In int out the economy of. the high pressure prit wall that of 
the experiments made at the Central Institution it was found that Mr. Crompton’s was to impugn that principle. examining the 


under certain conditions about half the rise was due to the self- question as to the cost of high pressure mains, he found that to give 
induction of the transformer, and the other half to the dynamo ; the a 10 per cent. loss in 2,400 yards of feeder supplying 100 
pro ons differed, however, with the ratio of transformation. — 2,000 volts would require a 7/14 cable, and this ! 

. BLaxesrey said that for some time he had considered the make would cost about £165 per mile. This would give the cost of 
measurement of self-induction by alternate current methods to bea cable about £400 instead of £1,300 as stated in Table I. Theo 
dangerous operation, particularly when there was iron in the field, the culvert or pipe was taken the same for both the high and the low 
for in that case a coefficient was yom | conceivable. In 1886 he pressure feeder. This he thought was unfair to the high prete 
tested the coefficients of a Gaulard and Gibbs transformer, which, system, and the cost of the transformers and apparatus was alo 
because the primary and secondary were similar and similar] high. Altogether, the cost of the high pressure feeder ought to 
situated, ought to have had a ratio of 1 : 1, really gavea ratio of 3 : 2. ut at about half that of the low pressure one under the conditions 
Speaking of the rise of pressure produced by capacity, he pointed there stated., These conditions were, however, not practical ones, fot 
out that he published an account of such a rise long ore the no A.T!. engineer would allow a drop of 10 per cent. in #0 mg 
Deptford station was commenced, and he was not at all surprised feeder; 24 per cent. would be much more reasonable. - 
when he heard that such a rise occurred there. drop, the cost of the cables would come to about £1,300, but the 1} 

Mr. A. SIEMENS, referring to the curve given in fig. 6, said that per cent. saving would mean an increased revenue of about £160 pt 
more recent experiments, using a different type transformer, annum. à. 4e e | 
showed that the ratio of nine was independent of the _ Mr. Jackson described the method of laying underground 2 
ne "à centric mains as carried out by thé Newcastle-upon-Tyne 

f. AYRTON enquired what was the difference in the two kinds of Supply Company, and the work. The 
transformer used, and cs he said, was a draw in and draw. out one, using 

Mr. Sremens replied that one was an open-circuit, and the other a concentric cables for 2,000 volts pressure. The j 


closed-circuit transformer. unction boxes by bolti ings cast to thimbles, in 
Mr. SwixBuene directed attention to the practical points to be Ga of porcelain 


ENT: 


+ 
practical method of gett ng che inductance Of a trans ormer at ! L 
derable- room for investigation to separate them 
s from tliat due to armature reactions. One 
mr 
| 
| 
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Thosame points served also as connections for service lines. The advan- 
tages claimed were : simplicity and mall cost ; a six mile circuit to feed 
49,000 lamps, with a variation of never exceeding 6 per cent., 
aving been laid at about £1,100 per mile. At the suggestion of the 
hesident, Mr. Jackson promised to communicate further details in 
waiting for publication in the journal. | PES 
Mr. said the case which Mr. Addenbrooke had made out for 
enough, for Mr. Crompton’s calcula- 
tions were vitiated by not taking the extra cost of plant into account. 
With a low pressure feeder of 90 per cent. average efficiency, about 
90 per cent. more boiler, engine and ne ge singe would be required, 
a well as 30 per cent. more wages, &c., for a high pressure 
m. Mr. Crompton would thus have to lay down 30 per cent. 
plant, and ~~ per cent. more wages and interest for the 
privilege of using a low pressure feeder. _ 
Major General WeBBæe said Mr. Crompton wished them to believe 
that the A.T. people had now found that it would be necessary to use 
alow pressure network such as used in direct current distribution. 
This he said was by no means new, for Mr. Ferranti, as long ago as 
1885, described a system like the one now mentioned by Mr. 
Crompton. Referring to table II., he noticed that its author there 
admitted that 25° per cent. of the 2,400 yards of feeder would have 
to be laid in tubes. In practice, however, it was found that culverts 
could og Oats used for about one-quarter of the total distance, and 
making this change would increase the cost of the low-pressure 


feeder by about £2,000; the interest would also be considerably 


ted. Speaking of the 1 per cent. depreciation allowed on 
ye and copper, as 


8 per cent. on cables, he said there 


against 
was no admitted proof that the upkeep of one would be only one- . 


eighth of the other. This point he (Major-Gen. Webber) had referred 
to in his paper read last winter, but he was now sure that the figures 


per cent..and 8 per cent. could not be admitted. . Sir W. 


ever it was 


Gonductors. of 2 centimetres diameter offered. 8 - 


per | 
resistance when the frequency was 80, whilst for 3 cms. diameter the 


increase was 31 per cent. Mr. Preecé’s square inch section ‘conductor 


would offer 25 per cent. more resistance to an alternating current of 


80 periods per second, and at 100 iods the increase would be 30 

percent. As this was a matter of considerable importance in low 

pressure networks he would suggest that all tables for currents 
than 200 am 

centre. On the whole, he thought. it injudicious to rush to alternate 

currents for distribution and 

continuous current distri 


ple expansi ing engines had not come into 
wee for lighting purposes. Rent of land was, however, an important 
iderati jiminishi 


to Mr. Crompton’s estimate for the upkeep of mains, he 
the 8 per cent. 


Constructed 
= conductivity for alteenating currents is seriously diminished. 
ith reference to the upkeep of cables, he thought that if properly 


Constructed and laid the u P should be practically nil. 
_ Mr. A. E. Mavor said that by. soaking the separate wires in an 
insulating medium before stranding, considerable resistance could be — 


fit between the strands ; a light serving of cotton did not seriously 
the diameter of the cable. In this way he thought. Mr. 


Preece’s square inch section could be obtained without much diminu- 
haracterised Mr. 


tion in conductivity for alternating currents. He c . 

mpton’s estimate of £1,300 for 2,400 yards of concentric cable as 

and he assured Mr. Preece -that great attention was being 

vor] of mains. He was also of opinion that 

wo 

of feeding a network, he had no doubt but that high pressure 
would be much cheaper than low pressiire ones. | 


be made with jute instead of copper in the: 


ed ‘by cheaper dielectrics. On the nine | 


, was not im 
sai 


— 


: Mr. Prenog, in reply to Sir W. Thomson, said that in one alternate 
current system with which he was acquainted, the coal burnt per unit 
sold was 17 lbs., whilst per unit eagle ys it was 8 lbs. In Rome, 
however, these numbers were 10 lbs. and 84 lbs. respectively. This 
satisfactory result he attributed to the system of “ banking” the 
transformers. Of direct current systems, he said that Mr. Crompton’s 
statements were not corroborated by the company’s returns, for 
whilst he (Mr. Crompton) gave 7 to 8 Ibs. as the consumption per 
unit generated, and 8 to 9 lbs. per unit sold, a director informed him 
(Mr. Preece) that they did not get paid for two thirds of what they 
generated. He hoped ‘that before it would be usual to get an 
indicated horse-power-hour for 2 to 24 lbs. of coal, and that 6 or 7 Ibs. 


per unit sold would suffice. Referring to the one square inch section 
of copper mentioned in his paper, he said this was take merely as 
an illustration. In practice, none of the mains need ever exceed a 


uarter of a square inch in area, and as shown in his paper before the 

ritish Association, the reduced conductance of such sizes for ea | 
t. Sir W. Thomson, he remarked, 

id a great deal in favour of low pressure systems with numerous 


to be much more ex 


on account of its “ simplicity” that the alternate current 


system with one on had been chosen. The three-wire he 
said, was not financially ible at distances greater than half-a-mile, 
whilst for five wires the limiting distance was about a mile. © ~ 


Mr. Crompton, not being present, did not reply. 


Physical Society, May 22nd, 1891. . 

Prof. W.E. Aygton, F.R.S., President, in the chair. 

Mr. F. H. Neville was elected a member of the & R's 
A galvanometer mirror is 
chamber filled with the steam under test. op 
bulges out the disc and causes ‘the mirror to of | 
thrown on it in the ordinary way. 


rings an e alternation their elasti ue . temperature 
The errors of indicators are considerable at 


8 owing to the ripples introduced into the indicator diagram. If | 
e natural period of the spring is of the time of s revolution, 
the diagram is fairly free from ripples, but if it is as much as # 
no amount of friction in: the indicator will PE ripples f ; 

the disc can be- 


Mr. ADDENBROOKR thought the instrament an importan t im n° 
ment on its ere parer ors, and considered it. prove of great 
id a peculiar merit of the indicator was that it 
tly attachéd to an engine like an ordinary pressure 
gauge. suggested the use of a | telescope instead of the ray 
| thought that the instrument could be modified so 
as to be useful for ysing the shape of the curves representing © 
On Murzop or TRANSFORMERS. 
| By Prof. Penny, FRS. 


This refers to the supposed error in Mr. Blakesley’s form 
due to the fact that magnetic The proofs 
btained treating the 


sented by the equations 

TE dx . 

where P and ware respectively the turns on the primary and seconde 
assumed that there is no magnetic leakage, and the author thinks - 
that on this account the method is inferior to the original method of 
Maxwell, in which the induced electromotive forces are expressed in 
terms of coefficients of self and mutual induction. On the assump- 
tion that there are no eddy currents, Maxwell’s equations are 


= + MO + 
in which, although 1,, M and 1, may not be constant, it may be 
assumed that they are respectively proportional to p*, Pp s and 8, if 
there is no magnetic leakage, and if the amount of 


ax 
V= +P 


bears a constant proportion to the. whole flux, the three quanti 
may still be ass proportional to each other, although x is less 
than 1, 1». From these equations we obtain — | aS J 
MO — My, Os . 


| 
‘ 
| 
| 
| 
stations, but in so doing he had apparently overlooked the fact th | 
working expenses were greatl him à by this duplication of | 
stations. In designing the Bristol scheme two stations were found | 
D it was for this reason and | 
Thomson enquired what ratio the energy sold, had to the | 
gr in the various systems of distribution. In his opinion | 
| comparison would be favourable to the low-pressure system wher- | 
' In dealing with large conductors, both Mr. | 
on ‘seemed to have ignored the fact that the 
| ‘ @nductivity was less for al ing currents than for direct ones. | 
former is imparted by the movement of the piston rod. ‘The ray 0! | 
light traces out the diagram on a screen suitably placed; and the 
complete figure is continuously visible oping to the persistence | 
3 of impressions. ‘This indicator van - over ‘other | 
He was quite aware of the processes which had led to the A.T. system 
being usually preferred, and of the great advantages which in some 
cases Could be realised by its use, but he believed that in future the | 
direct system would predominate. The general idea in putting the very short. The steel discs are coslly movable and can be pro- | 
=e station at a distance, was to obtain cheaper coal, but he portioned to suit different pressures and! speeds. For experimental | 
whether more than 6d. per ton would. be saved in this way. and teaching purposes it is advantageous to see at once the alterations 
The possible use of condensation was another item, but, so far as he in the diagram caused by changes of load, pressure, &c. - Several | 
diagrams were exhibited to the ony, À | | 
In reply to Mr. Carus Wirson, . Preny stated that the | 
deflection was p ional to the pressure in the cylinder within the 
Both these told in favour of the distant station, and, in his opinion, ~ : : , | 
no other consideration ought to prevent engineers from putting their 
stations as near as possible to the consumers. | 
Mr. A Sremens thought the rene pe object to be aimed at in | | 
designing stations was simplicity, and the design for a particular 
district must be guided largely by local circumstances. In his 
opinion the discussions on both Mr. Crompton’s papers had converged | 
to much on high and low pressure.. Speaking of cables he said, that 
in addition to the theoretical conditions referred to by Sir W. | 
Thomson, practical and financial points had also to be kept in view. 
in making concentric cables for the London Electric Supply Corpo- | 
tation, they had found that putting in a jute core increased the dia- 
meter of the cable, and added considerably to the cost. It was 
cheaper for them to put in extra copper to make up the conductivity. | 
for uv = _ As a matter of fact neither the cables put down 
in Berlin in or those at Bradford had cost | 
upkeep since they were laid. In his opinion the tipkeep of cables equations in the manner | r. Ho | 
not to be put at a higher figure than that allowed for culverts. : arrive: aCON. currents are repre 
that allomed for Cover system the reactions of the primary and secondary | 
lge conductors by making them, say, in 6 smaller cables stranded | 
round an inactive céntre. | 
Sir W. THowsox pointed out that if each wire of such a cable was 
# much outside as any other wire, the full conductance would be | 
obtained, but this condition was not fulfilled in cables as ordinaril 
per | 
| 
| 
| | 
iD 
ch the 
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| ts down the last term term as sero, but owing to 
the inet term is very importent, even 


though m may be but a small ‘percentage less than V1 14 
this the first two terms on the’ right hand side yieict 
y’s formula, and the last term vanishes reas because 
however great the magnetic leakage may be 


faudi=0 


when taken over a period because the functions are periodic. Mr. 

sam s formula thus appears to hold whatever the magnetic 

The panee, contains several tables of calculation showing 

the of magneti ¢ Teakage on the value of the terms in the equa- 

on. 

' Mr. BLAKESLEY said he doubted the correctness of the assumption 

that the value of m was the same in the two equations, and thought 
that the result arrived at must be incorrect. 


Dr. Sumewæe did not doubt that if the coefficients could be con- . 


sidered constant the formula was true whatever the le , but he 
did not consider that the action of transformers justified such an 
assumption. If the formula were true, it would also hold if there 
were eddy currents, as these would merely pees | the effect of 
additional secondary coils. He had analysed esley’s method by 
bag à modification of tlfe Hopkinson aaa, and had shown that 

Blakesley’ ’s formula had to be lessened by 

on represented y the expression 


f fas àt dt 


€ + 


x= 


com with the rest of the mon Mehl 

no assumptions whatever been made, and it pes easy ae see > that 
if ap and a, could be assumed sine functions, and + a constant, the 
value of the factor x became x simply. In only one case did x reduce 
to zero, and that was when x was a sine function of the same period 
as 4, and 44. He believed that in actual transformers x was approxi- 


constant. 
Mr. SwaBurxe pointed out that the split d eter was merely 
that he had Vaste 


an efficiency of ever 100 per cent. 
if test tested a i Dares method. If this met. gives an efficiency 
real efficiency is only about 94 thought that the 
assumption that the currents followed a dine law was equivalent to 
g that there was no loss in hysteresis. 
PRESIDENT said that no one ss + be more glad than himself 
to find y's was accurate, but he not 
wi erry opkinson was wrong in abandoning 
the a academical method of Maxwell. 4 ; 

Prof. Perry replied to the various points raised in the discussion. 


wee “Currents and Potential Difference Analogies in the 
of ess we | Power,” by Prof. W. E. Ayrton and Dr. 
was postponed. 


NEW PATENTS—1891. 


8,048. “Im in dynamo-electric generators.” R. Kex- 
NEDY. Dated 11th. 

8,053. “ An ra a stop motion, applicable to 
used in the spinning, twisting, or the doubling winding of silk, 
cotton, “Gs worsted, flax, jute, hemp, or other fibrous materials.” 
C. W. R. Hawkeswontæ. Dated May 11th. 


8,102. “ Improvements in arrangements by which a passing loco- 
motive or train will cause a current of electricity to be transmitted 
for actuating signals, and for other purposes.” J. A. F. ASPINALL 
and. H. A. Hoy. Dated May 12th. 

8,126. “ Improvements in compound dynamo-electric LIFE 
G. J. Pauporr. Dated May 1 

8,141.  “ Improvements in or relating to treating or manufacturing 
certain forms of insulated electric conductors.” W. P. Tuompson. 
(Communicated by J. B. Williams, United States.) Dated May 12th. 

8,153. “ Improved means for ing electro-motors on electri- 
cally propelled cars or vehicles.” ENS BROTHERS AND Rew me 
mg "à (Communicated by Siemens and Halske, Germany.) Da 

y 1 

8,163. “ ements in electric railwa M. W. Dewey. 
Dated May 12t ath. (Complete.) xd 

8,198. “ An meee electricity meter.” R. H. Housman, C. 
W. Drxon and 8. H. Hozpen. Dated May 13th. 


- 8,218. “ Improvements in batteries.” A. R. SENNETT and 
F. W. Cannon. Dated May ise 


‘8,225. “ Improvements in arrangements or apparatus for starting, 
working, and stopping or controlling signals by electricity, also oo 
cable for other purposes.” J. A. F. AsPINALL and H. A. Hoy. 

May 13th, 

8,227. ‘“ ‘Improvements in electrodes for electric accumulators.” 
W. P. Tompson. (Communicated by H. O. Tudor, Germany.) 
Dated May 13th. 


8,956. Im) 


Raxour, Dated May 14th: i 
ents in the of electrical yang 
sealing tubes for firing ordnance, e purposes.” Ff 
Horpen. Dated May 14th. . (Compiete.) % 
8,272. “ Electro-magnetic inductography, and the-electric tring 
mission of light images or telephotogsaphy.” C. 


Dated May 14th. 
8,323. “ rovements in thermo-electric a us.” J, 
(Communicated by V. Riatti, Haly.) ‘Dated May 
8,349. “ Improvements in galleries or holders for ho 
clectrie 


or shades of and other lamps.” 5H. W 
May 15th. : 
8,363. “T sight for astigmatism by means of ah eléeti 
ox and W. DanGuRrmtp, Dated 
yl | 


8,383. “ Apparatus for automatically actua ne Reine 
insertion of coin pannes for the use of same.” F. Mvttée tad 
W. Gexesr. Dated May 15th. 

8,386. “ Improvements in microphonic or telephonic transmitters.” 
A. T. Corzme. Dated May 15th. 

“ Improved electrical ap signalling 

departure of railway trains.” $. TAKASHIMA. Dated 
7 897. “Improvements in methods of automatically | 
alternating current dynamo generators.” W. F. Tayton. 
May 15th. 
and ©. J. STANILANS, Dated 


sfr vements in the 


8,413. “ Improved means of regulating the tion 
nants for incandescent electric lamps.” Date 
8,457. cua in electric aro lamps.” G. A, Somme 


Dated | 


8,493. “A new 
motors Perlovsky.” . PERLOVSEY. Dated May 16th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1800. 


13,410. “ Improvements relating to electric sema "Sea 
ways.” À. Srrrzez, C. J. H. 


object of this invention is to produce a sim 


cate different signals when a train enters a block from either directioli. 

+ claims. 


13,904. “Improvements in and relating to electric railwaÿw” 
M. W. Dewey. Dated tember 4th. 8d. Consists, collectively, 
in providing a railway, with a w conductor arranged along the 

a current collector extending from the vehicle to the conductosyar 
electric connection between said motor and collector, two elestit 
signal devices and a plurality of circuit makers and breakers in series 
in said electric 
vehicle, a shunt including a resistance around said signal devices, 
means for automatically varying said resistance to maintain a uniform, 
flow of current through the signal devices independent of the ensrenk 
flowing through the motor, and suitable means for pre the 
operation of each of said “signal devices when desired 
circuiting the same. 12 claims. 


16,504. “New cr electrical 5. and 


screw “plugs for discharging 
at the same ne, pr A tightening against the backward escape 
the powder gases. 

16,570. “Improvements in electric motors.” H. GROSWITE. 
October 18th. 6d. Relates to certain improvements in PT. 
and utilising the induced currents generated in electric 


whereby the deleterious effects of such currents are not only avoided, 


but they are sweet or used as an auxiliary means for en 
the field magnets of the motor. It also relates to improvements 


reversing mechanism for electric motors whereby the direction off " 


rotation of the armature may be changed when desired. 3 


18,034. “An improved electric switeh.” G. F. REDFERM. 
communication from abroad by A. Schirner, of Berlin.) 
November 8th. 6d. According to this invention a switch 
employed which is provided with inclined sliding surfaces Bi 
or at both sides of the contacts, wliereby on the switching key ra 
turned the current is instantaneously switched on or off, 


employment of special springs being necessary, and at the same time 
the contact surfaces are cleaned. 2 claims. 


18,186. “Improvements in electrical measuring in 
H. H. Laxe. (Communicated from abroad by E. Weston, § 
America). Dated November 11th. 8d. Consists substa 
horizontal coil within which a vibrating coil is pivoted. 


connection and distributed through the reece 


SS 8 Bere s 


=f& 2-22 


7 HE | 
(June 5, 1891]. 
in brazing electrically, such im 
where A, and A, are the 1 + of the primary and 
secondary eurrents, anc’ > is such that np, = mw, (1 + x) where 
Np and N, are the fluxes of tism through the primary and | 
; 
| 
| 
| 
| 
| 
| | 
| 
LI 
| | 
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pivots of vibrating coil are connected spiral springs, and the vibrating 
qail and fixed coil are connected in circuit. en a current is 
established between the terminals of the instrument, the vibrati 
coil assumes à position having a relation to the pressure or stren 
of the current, and this position is shown by a needle connected to 
said vibrating coil, which moves over a suitable scale. The improve- 
ments applied to the aforesaid instrument consist first, in a device for 
controlling the movement of the index needle so that it will move 
slowly up to its indication and stay there without any violent contact 
with its stops or undue oscillation ; second, in a device for retardin 
or dampening the motion of the index or pointer, so that the said 
index, instead of being thrown rapidly to its marking and then 
caused to oscillate on. the establishment of the current, will move 
nally to the point indicated and there come to rest.; this device 
operating through the medium of a friction brake; and third, a 
device for maintaining constant electrical resistance in the circuit of 
the instrument, despite changes of temperature occurring in said 
circuit. 3 claims. 
18,247. “Improvements in fittings for electric lamps and their 
conductors.” J. D. F. Anprews. Dated November 12th. 6d. 
Relates to means of readily connecting and disconnecting the parts of 
electric lamps and their conductors without requiring skill on the 
part of the operator. 7 claims. 


- 19,744. “Improvements in and. relating to electric belts and 
similar appliances.” C. B. Harness. Dated December 3rd. 6d. 
Comprises an improved method of arranging the plates or generators 
—and electrically connecting the same, and an improved method of 
securing the said plates or generators to the belt or similar appliance. 
The said invention also comprises an improved terminal for facilitating 
the connection of the belt or similar appliance with the conductors 


_ froma battery. 5 claims. 


21,026. “Improvements in electrical attachments for railway 
switches or —_ applicable for ringing an audible signal on the 
locomotive of a train which is approaching a switch which has been 
misplaced.” A. W. BERNE and C. A. Fisx. Dated December 24th. 


6d. The objects of the invention are to ring a bell in the cab of a 


locomBtive when a train is approaching a switch which has been mis- 
=— thereby warning the engineer, and enabling him to stop the 
in, and avoid danger. 5 claims. | | | 
18,491. “ Improvements in dynamo-electric machines.” RANKIN 
Kennepy. Dated November 17th. 8d. According to the inven- 
tion currents are produced without the use or intervention of any 
commutators or sliding contacts between the exciter and the field 


. Magnet circuits, and also without the use or intervention of any 


commutator or sliding contacts between the generating circuits of 
the dynamo-electric machine and the external circuits. The object 
is effected by combining a magneto-electric generator with a dynamo- 
electric generator, the magneto-electric generator has permanent steel 
field magnets and its armature is of drum, ring or disc form, as used 
in Gramme, Siemens, or Schucket dynamos and wound with coils in 
sections not connected together. 3 claims. 


18,638. “Improvements in electricity meters.” E. HARTMANN 
and W. Braun. Dated November 18th. 8d. According to this in- 
vention the quantity of electricity passing in a conductor is measured 
and registered by employing an Ampére meter worked by a solenoid 
having a core of special construction, and causing the amount of de- 
flection of the pointer of this meter to produce a corresponding 
movement of a registering apparatus by means of an electrical 
bona device, such as an electro- et, which, at given intervels 

time, moves the pointer of the Ampère meter back to zero. This 
movement being transmitted to the registering mechanism, produces 
an intermittent motion of the latter, corresponding in extent to the 
amplitude of the deflection or vibration of the pointer of the Ampére 
meter. The electro-magnet or the like is excited or caused to act on 
the pointer at the pre times by means of clockwork, which is 
automatically wound up by the movement of the armature, which 
rien y produces the return of the Ampère indicator to zero. 


THE PARIS ELECTRIC METER COMPETITION. 


Ir will be remembered that the results of the first competition 
In electrical energy meters, instituted at Paris in 1889, were 
far from satisfactory, and that only 7,000 francs could be 
distributed in prizes out of the 20,000 francs which the 
Municipal Council placed at the disposal of the committee 
appointed to award the prizes. At the suggestion of this 
committee a second competition was instituted 

following programme was arranged :— 


COMPETITION FOR THE CONSTRUCTION OF ELECTRICAL 
| ENERGY METERS. 


Programme. 


Article 1.—A competition is opened for all inventors of 
1 meters applicable to continuous currents alone, to 
Mernatine currents alone, or to both forms of current 
Simultaneously, 
Article 2—The instruments submitted may be either 
electricity meters (ampère-hours meters), or energy. meters 
(watt-hours meters). 


, for which the 


Article 3.—The meter must be of such a nature that it ca 


be read directly, and that the consumer : can see. for, himself 


Article 4.—The meters must be adapted to consumption on 
a small scale ; the electricity meters must; register from two- 
tenths of an ampère, the energy meters from 20 watts. : : 
Article 5.—The meters, accompanied by an explanatory. 
notice, must be delivered, sealed, at the Municipal Works at. 


the Halles, between the 25th and 31st August, 1890, A 


receipt will be sent in due course, si mm 
Article 6.—The meters sent will be. submitted to the deci- 
sion of a committee composed of nine members, five being 
appointed by the Municipal Council, and four by the State. . 
Article 7.—The instruments. will be subjected to compara- 
- (a) Their accuracy throughout the scale of indications of 
(6) Their practical value (as regards regularity of .action, 
simplicity, cost, &c.). | 
(c) The energy expended in working them. ©. 
(d) The extent to which the distribution of the current is 
affected by their employment. i | S953 
Article 8.—A sum of 13,000 francs will be distributed in 
izes under the following conditions :—10,000 francs to the 
inventor who shall produce a meter giving complete satisfac- 
tion, and applicable to alternating currents as well as con- 
tinuous currents. | 
If the meter should be. 
only, the inventor will only 


icable to one form of current 
entitled to half the amount. ; 
| amounting to 2,000 francs for meters that can be 
applied to both alternating and continuous currents, and to 
1,000 francs for meters applicable to one form only, will be 
awarded to those inventers whose apparatus show important 


progress in this branch of electricity. 


The committee appointed on the 9th December, 1890 
with M. Huet, Sub-Director of Public Works for the city of 
Paris, as president, assembled for the first time en December 
11th, and at once commenced the experiments, which pro- 
ceeded almost without interruption until May 15th, under 
the superintendence of a sub-committee composed of Messrs. 
Carpentier, Hospitalier,. Mascart, and Potier. At a final 


- meeting held on May 30th, 1891, the committee gave their 


unanimous approval to the decisions of the sub-committee, 
appointed M. Hospitalier reporter, and passed the following 
resolutions :— 

“The committee appointed to decide between the elec- 
trical energy meters entering into the competition, opened at 
the Hôtel de Ville, is of opinion : MERE 

“That the Aron and Thomson meters fulfil all the condi- — 
tions laid down in the second paragraph of -Article 8 of the 
programme of the competition, and proposes to. divide be- 
tween them the prize of 10,000 francs to be awarded to the 
inventor who shall — a meter giving complete satis- 
faction, and applicable to both alternating and continuous 
currents. 

“The committee is of ges that the instruments sub- 

mitted by M. Frager and M. Mares show important | 
and propose to award three prizes of 1,000 francs each to 
these apparatus, as follows :—M. Frager, 1,000 francs (alter- 
nating currents); M. Frager, 1,000 francs (continuous car- . 
rents); M. Marés, 1,000 francs (continuous currents); in 
accordance with the fourth paragraph of Article 8.” Hast, 

The decision of the committee will be inserted in the 
Bulletin Municipal Officiel. 


 CORRESPONDENCE. 


Jablochkoff Electric Lighting Patent. 


I have noticed -the article in your last issue on the subject 
of the petitions of the Electrical Engineering Corporation 
for the confirmation and extension of Jablochkoff’s patent of 
May 22nd, 1877, and I must take exception to the reflections 
À ‘therein upon the very able legal advisers of the 
Corporation in this matter. : 

_ Your informant a to have entirely misled you as to 
the nature of Lord Watson's judgment, and I am sure that 


— 
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ou will feel anxious to acknowledge an error that you have 
inadvertently fallen into involving the reputation of others. 
The unfortunate necessity for a petition for a confirmation 
of the patent was not apprehended until the day before the 
date fixed for the hearing of the petition for: extension, it 
being only then that the publication of the patent in a com- 
munication made to the Society of Telegraph Engineers was 


discovered. It is phenomenal that the patent having been 
brought forward in important law suits, having been pro- | 


minently before the public for so great a length of time, 
numbers of licences having been granted and large sums paid 
under them with a certainty in each case of any importance 
that due investigation of the merits of the patent was made, 
this prior publication should not have been discovered until 
the patent had lived almost its:14 years. ‘The technical point, 
however, on which the hearing of the petitions was not pro- 


ceeded with, was a new one and had .never been settled ina ? 


court before the second hearing of the petitions. It had been 
held by council and by patent agents that when the Act of 
1883 came into existence, patents taken out under the old 
Act of 1852 by foreigners were relieved from the very con- 


siderable disadvantage existing. under the old Act, that had 
any foreign patent been taken out anterior to the British : 
patent, and that foreign patent allowed to lapse, the British 


patent would terminate at the same time, notwithstanding 
that its 14 years had not lapsed ; but on the contrary, it was 
held that the old patents obtained the advantages of the new 
‘into existence and would, live 
independently of lapsing of forei tents. e Belgium 
Jablochkoff patent had been allowed és laps by its owners in 
1888 and the judgment of the Judicial Committee of the 
Privy Council was to the effect that, therefore, the English 

patent lapsed on the same date, and that the patent was 


( 


firing, air pumps, steam and air brakes, gauges, cocks, 
whistles and roadside signals, &c., engine Actes and faa 
have enough on their hands at present ! | 

But it appears to me that for other reasons the guard's 
van is to be preferred for carrying the lighting machi 
In the first place it affords complete protection from the 
weather and from coal dust, without inconvenient boxing j 
and the whole apparatus is always accessible, even when the 
train is in motion. Then the running of the van is much 
easier than that of the locomotive, and will not put such 
violent strains on shafts and bearings. An advantage to the 
guard in cold weather is that the engine will keep the van 
comfortably warm. — 


Coming now to the question of what kind of motive power 


to adopt, it is evident that a steam engine and boiler would 
be quite out of place, besides occupying too much of the 
guard’s time. A gas engine would do; but, all things con- 
sidered, a petroleum engine seems the best adapted for this 
special purpose. Many of these engines have now been at 
work for a considerable time, and, according to all 
are giving great satisfaction. Compared with high pressure 
steam engines they are, of course, bulky and heavy, but it is 
only reasonable to suppose that, by means of steel, and per- 
haps aluminium bronze, a large sodartion of weight could be 
effected. | 
To economise in accumulators, some such arran a8 
shown in the sketch may be used. The main lights bei 
run direct by the dynamo, one small accumulator in 
coach is all that would be 
tinction, may be called the shunting lamps. Thus, su 
each. compartment to contain two 8-C.P. lamps and 6éne of 
4-C.P. (the last only being in the accumulator circuit), all 


three lamps will be running under ordinary circumstances, 


| 


therefore dead and at an end for all purposes in 1888. Doubt- 
less this decision will affect many valuable English patents 
taken out by foreigners and having anterior foreign patents, 
some of whigh have been allowed to expire, and it is now 
undoubtedly a matter of great importance to the holders of 
such English patents taken out under the old Act to see 
that the foreign patents, if anterior to the English one, be 
not allowed to lapse. | 


You will see, sir, that this is a vety different thing to the - 


construction you have placed upon it, and when I ee out 
that the counsel for the Corporation were Messrs. Moulton, 
Q.C., and R. W. Wallace, the solicitors, Messrs. Fathfull and 
Owen, and the patent agents, Messrs. Abel and Imray, 
you will doubtless recognise that as far as previous knowledge 
went, it was impossible that these gentlemen, than whom 
_none have groster experience in the ure for the pro- 
longation of patents as understood up to this present case, 
should make a mistake of the kind you attribute to them, 
and, indeed, in that case you must include in your count 
the Attorney-General himself, who up to and after the first 
hearing of the petition had not thus construed the effects of 
the Act of 1883 on that of 1852, although at the second 
hearing he advanced the proposition, and successfully, before 
the Privy Council. | 
E. Manville. 


May 27th, 1891. 


Railway Train Lighting. 


Referring to the article on this subject in your last issue, 
I am surprised at seeing no mention made of the guard’s 
van as the location of the generating plant. Surely, what 
with regulators, reversing levers, steam blasts, mu | boxes, 


but we strongly object to the measurement of H in dynes, # 


but, whenever a carriage is disconnected from the guard’s 
van, only the 4-C.P. or shunting lamp continues in action. 
As the time when a carriage containing passengers requires 


to be left by itself is very short, this diminished light is 


sufficient for all practical purposes, and, as the accumulator 
need never be run down far, it can gs à be charged under 
- constant P.D. of the main leads, and its life should be a 
ong one. | 
Probably this matter has been fully dealt with in Mr. 
Langdon’s paper ; but I have had no opportunity of learning 


if this is so. 
Wilfrid S. Boult. 
June ist, 1891. 


Some Researches in Electro-Magnetic Induction. 


May I be permitted to make a few remarks with regard to : 


the paper by Mr. Vignoles which appeared in your last 
number. It is not correct to say that the name of Gauss 
has been given to the unit C.G.S. of magnetic induction M 


_ the International Congress of Electricians, held at Paris. 


proposal of this nature was certainly made, but like many 
others, alas! it fell through without being discussed, 
greater number of influential savants at the Congress not 
appreciating the pre importance of giving new name 
to new notions and new units. The con is not therefore 
responsible for the coinage of “ Gauss,” and the “Thom 
has not yet formally crossed the Channel, although the com- 
pliment thus paid to Sir William Thomson can only 
received enthusiastically by the first International Congres: 
We willingly accept then the “Thom” and the “ Gauss, 
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Mr, Vignoles has it. The intensity of the magnetic field is 
not & Foro, but. rather the quotient of a force by a polar 


intensity, F = MH; it is therefore absolutely incorrect to 


measure it by dynes.. We can only measure by dynes oe 
this 


quantities having the same dimensions as the force ; an 


is not the case with the intensity of the magnetic field. ‘It 
is high time for some scientist of undisputed authority to 
this irregular and inaccurate coinage of new words, 

n selected at. random, without any consideration of the 
physical quantities to be defined and measured. We quoted 
recently an instance of this with regard to specific resistance 
which should be measured by centimetre-ohms and not by 
ohms per cubic centimetre. We now have a fresh instance 
in the case of the intensity of the magnetic field, which Mr. 
Vignoles proposes to measure by dynes. At this rate elec- 
trical terminology will become in twenty years hopelessly 


confused and incomprehensible, to the great detriment of 


electrical science. 
Cc. 6. 8. 


Elmore’s Companies. 

Herewith I send you printed copy of a letter which I have 
written in reply to Mr. Alexander Watt’s comments in the 
Engineering and Mining Journal of New York, with my 
views as to its editorials. 

I need scarcely say that I stand by all the statements 
made, as they are the result of personal investigation. 

W. J . Peck. 

Metropolitan and Provincial Syndicate, Ltd. 

Lonsdale Chambers, 27, Chancery Lane, 
London, W.C., May 29th, 1891. 


[We regret that this somewhat maladroitly-headed letter is 


much too long to enable us to rag it in full, but we give 
as fully as possible the reply of Mr. Peck on that part of Mr. 
Watt’s criticisms which has appeared in our columns, viz., 
the letter which we quoted from the Financial Times in our 
issue of April 10th, on the foliated character of the deposit. * 

We have numbered the aphs for convenience of 
comments which will be found at foot. | 


Copy of a letter forwarded to the “ ENGINEERING AND MINING 
JOURNAL,” of New York, for publication in reply to a letter of 
Mr. ALEXANDER WATT, of April 18th, 1891. 

THE ELMORE COPPER DEPOSITING COMPANY’S 
SCHEMES. 


Sm,—(1) I notice in your issue of April 18th last that a letter from 


one Alexander Watt is published re the Elmore depositing process. 


Before dealing with your editorials, I should like to go seriatim 
through Mr. Watt's letter, and give your readers my views on it, then 
to deal with Mr. Watt himself, and finally with your remarks. Mr. 
Watt says that “the opinion of those who understand the electro- 


- deposition of metals thoroughly seems to be of an adverse character.” 


This I most emphatically denounce as a deliberate misstatement. I 
say “ deliberate,” and use such a strong form of expression because I 
cannot believe that Mr. Watt has written the letter he has, without 
consulting the Lg of the Elmore Company, and the copies of 
reports attached thereto, and for the sake of proving my point, I beg 
to refer you to the following extracts from some of them. 

[Extracts are given from reports of the authorities mentioned in 
the next paragraph, and Dr. Hopkinson’s report, dated September 
25th, 1890, is given in full. 

(2) Now, I think I have quoted sufficient to show that when Mr. 
Watt states that people capable of judging give an adverse opinion 
on the Elmore process, he is stating that which is not a fact. I leave 

our readers to judge whether or not such men as Dr. Hopkinson, 

- Preece, and Mr. J.T. Sprague are not sufficient to support the 
electrical side of the question,and such men as Mr. John, Mr. Massey, 
Dr. Hopkinson, and Profs. Kennedy and Unwin the mechanical side; 


. and I ask whether it does not appear a piece of great presumption 


os Mr. Watt to dare to create himself the judge of such 


‘men. Surely, after having these names brought before him, Mr. Watt 


will not again attempt to refer to them as “persons unacquainted 


With the electro-deposition of metals.” 


(3) One very extraordinary thing then becomes apparent in Mr. 
Watt's letter, and is worthy of especial note by Be readers. He 
says, “ And it may ultimately be found—as I believe it will be found 
—that a tube formed by the Elmore method will, when subjected to 

necessary heat of a boiler, gradually give way.” It is to the two 
words “may ultimately” that I particularly direct your attention, 
because in the Financial Times of London, on April 4th, Mr. Watt 
published a letter (of which the one’now under criticism is a kind 
: réchauffe) in which he made the definite statement that an Elmore 
be would give way when exposed to “even a moderate degree of 
wet There was no saving clause of any kind; he unfortunately 

‘himself no loophole by which to escape. There was no “ may 
ultimately be found,” or “as I believe it will be found;” he made 
the distinct statement that it was so. Now, it is only reasonable to 
Suppose that there is some cause for this sudden assumption of 


after I have discovered so many wrongly-judged 


modesty by Mr. Watt; perhaps he will explain why he is so em- 
phatic in one letter, and in another so very weak and sting. 
(4) Probably you are not aware that Mr. Wm. Elmore—who is the 
challenged Mr. Watt to prove what stated. eds À à , 
Elmore’s letter which appeared in the Financial Times of April 28th 
e roposes the en controversy Dy à wager, 
and is identical with that addressed to us, and appearing in. our issue 


of May 1st.] 


5) When Mr. Watt is thus 
to Mr. Elmore, does not produce his le iff 
cient confidence in anyone who publishes his letters, adopts his views, 
and writes complimentary, editorials regarding him, ha find «M 


fact, 
and his statement that the burnisher “ aids in loosening or stripping ” 
this superposed layer from the. first layer, only proves to anyone 
having the bare outlines of the Elmore i i 
Mr. Watt knows of the subject upon which he presumes to write, 


cop 
loose on the gap bo Fest Now, it is well known that after the . 
tube is formed by the Elmore process on the iron mandrel, that for 
the p of se g the tube from its mandrel, the 


bas 


squ in the rolling machine, which was illustrated in one 
revious issues. This panne Lo the effect of slightly 

e Copper tube on the mandrel, and so allowing it to be 
separa This one fact alohe plainly es to my mind 
burnisher has absolutely no action in “loosening or strippi 
copper] from the underlying surface.” Because, if 80, th 
and mandrel to the action 
rolling machine for the purpose of separating them. . . . 
Watt goes on to say that he has “proved in a hundred ways 
deposited metals will not adhere to polished or burnished surfaces. 
Mr. Watt may have satisfied himself on this point, but I am afraid 
not your as I am sure his mere statement that he is satisfied 
ts in his letter 
would not be a convincing argument to me. If deposited metal will 
not adhere to bright surfaces, it is a waste of time for the Electro- 
typing Department of the Ordnance Survey to take the elaborate 

utions they do by means of iodising, &c.,to prevent this very 

ing that Mr. Watt cage. 8 has “proved in a hundred ways 

cannot take place. To take a charitable view, I will content myself 
by assuming that Mr. Watt has never heard of Mr. A. Smee’s theory 
as to the cause of deposited metals not attaching themselves to the 
metal. 
(7) It is to be borne in mind that none of these foreign works were 
put in hand—not a brick laid, not a hand moved—till after the most 
capable engineers that the directors of the foreign companies could 
find had been to the parent company’s works at Leeds, and thoroughly 
studied the process in operation. I do not mean that these gentlemen 
went to the works for an hour or so, but that they stayed there for 
weeks together, and when they had thoroughly investigated every 
detail of the process, reported to their directors that they were more 
than satisfied with what they had seen. These were men who have 
been at the heads of some of the t works on the Continent; 
men who were not only capable of judging as to the soundness of the 
scientific principles underlaying the process, but also as to the possi- 
bility of working on a commercial scale. 

(8) Mr. Watt makes the statement that “ Elmore 
to produce his copper tubes from rough copper or matte.” it is sug- 
gested that this statement appeared in the prospectus, I again have 
to contradict Mr. Watt. The statement in the prospectus is 2 
clear to anyone, and is as follows :—“ By the process of Messrs. F’. E. 
and À. 8. Elmore, co is electrically deposited from the rough 
bars.” And again: “ For manufacturing copper articles direct from 
the rough copper bars.” Here is another, of the points u which 
Mr. Watt has erred. It is a well-known fact that the ores are 
using Chili bars. There is no secret in all this, as a pile of 200 tons 
of “ Lota” bars was shown to the representatives of the Press on the 
occasion of their recent visit to the Elmore works. É 

9) I think I have now dealt with all the points in Mr. Watt’s letter, 
and would say that before the slightest heed is given to Mr. Watt's 
remarks, your readers should satisfy themselves as to his capacity to 
criticise the Elmore process, as to his knowledge of that process, and 
as to his bond fides. | cles 


EE 
FE 


z° 53 


I am, yours, &.,. 
J. Prox, F.8.8c. 
National Liberal Club, 
-London, May 21st, 1891. 


[1 & 2. Might not Mr. Peck have said “for the sake of 
giving these reports further currency at this time?” For 
the 3 pase purpose of considering the commercial prospects 
of ore companies these reports on abstract questions of 
electro-deposition are out of date; so far as they relate to 
the different results obtained by the Elmore system over 


| 
| | 
| 
| opinion in a manly and substantial way. . ay | 
©) Mr. Watt then tells us that “metals deposited | 
trolysis do not adhere well, if at all, to ‘their kind.” is 
news indeed. I do not profess to know much about the subject, | 
but can truthfully that I have seen solid | 
of ?-inch and more in thickness; and it would appear that if Mr. 
Watt's contentions were right, this would be an utter impossi- | 
bility, because, if: the particles of metal. had no cohesion, or | 
did not adhere well together, the plate could not exist as a plate and rial 
prldrééisétinemnisialitheses would fall to pieces. Mr. Watt's statement that by a ‘momentary | 
sto ee a triflin ir or otherwise, the metal thereafter | 
y using this expression Mr. Watt evidently assumes e bur- | 
| 
} 
8 | 
| 
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other systems they are; of course, to the point, but in these 
they. must be relegated obscurity. An 
ounce of practical commercial work is worth a pound of 
scientific report. | | 
(8) We must congratulate Mr. Peck on the very able way in 
which he makes clear what Mr. Watt did say. We fear that 
:weshall be considered somewhat profane, but we are 
irresistibly reminded of an eminent discourse on the text of 
- Mother Hubbard, who “did not hop, or skip, or jump, but 
“went to the cupboard.” What does it matter, Mr. Peck ? 
: We did not understand Mr. Watt to say that he had tested a 
. tube and that it exfoliated, but.that for certain given reasons 
it might, could, should, or would exfoliate. : 3 
: 5. We published Mr. Watt's letters ; we did not “adopt his 
views,” but we said they were “entitled to consideration,” 
‘which we suppose is near. enough, and may also be turned 
into “complimentary editorials,” and Mr. Peck would pro- 
bably tell us that if the cap fits we may wear it. We will. 
_ Our opinion, of Mr. Elmore’s letter was given at the time it 
We gather that Mr. Peck thinks. it “manly” on 
. Elmore’s part to “challenge” Mr. Watt to a wager for 
an amount which he thinks it may be n for some 
“champion” to provide, and not unmanly on Mr. Peck’s 
part to assume that if the challenge is not aecepted there can 
. be no other reason than that Mr. Watt “cannot inspire suffi- 
ciént confidence in:any one to find the money to put him in 
the position to accept the challénge.” For a man who uses 
the word. “manly” Mr, Peck should have stated that one 
who . published . the. letters declined to permit Mr. Watt to 
make any reply. : The fact and the reason are plainly stated 
in our note to Mr. Elmore’s undignified proposal. _We ho 
that the company will be able to dissociate itself from the 


acts of its managing director, and Mr. Peck. Such advocacy — 


is not im vet. 

6. Perhaps Mr. Peck will resume the controversy when he 
does know. something about the subject. 

_ 7. Such as M. Sécretan, whose report to his directors we 
published on November 28th last. 

8. Mr. Peck is splitting hairs to no He should 
have italicised the word “direct” also. Mr. Watt is sub- 
stantially right, and Mr. Peck substantially wrong. The 
copper bars are first melted and then converted into granules. 

9. It-is to be regretted that Mr. Peck has omitted to fur- 
nish similar information on his own part.—Eps, Exxc. REv.] 


On the Relative Cost and Economy of High and Low 
Pressure Central Stations. 


I have read in your number of May 29th Mr. Adden- 
brooke’s criticism on my paper read before the Institution of 
Electrical Engineers, “On the most economical mode of feeding 
a network,” and am glad of the opportunity of answering it. 
I must first explain why I brought forward my short paper 


on this very important subject at such a late period of the. 


session. 

It is only within the last few months that there appears to 
be a consensus of opinion amongst the ablest advocates of 
high pressure supply on the subject of distribution. - The 
new all appear to admit that their best policy is to use hig 

ressure feeders transformed to low pressure, by transformers 
‘placed at the feeding points of a low pressure network. The 
system formerly advocated of supplying transformers to each 
of the separate houses involved so many special problems, 
‘that it was difficult to compare it accurately with low pres- 
sure systems, and it was only after I had worked out the 
comparative first cost, and cost of upkeep of feeders on the 
two ye (the high pressure one being modified as above), 
that L became aware to what extent the cost of upkeep and 
‘interest on these feeders affected the cost of electricity dis- 
tributed by them from stations distant from the district to 
be supplied. I first had the idea to bring the matter for- 
ward in a discussion on Mr. Preece’s paper on mains, but my 
absence on a business journey prevented this, and I was 
obliged to communicate my views in the form of a paper to 
be read by the secretary. Put briefly, the position Ii take up 
in my paper is that the cost of feeders on either the high or 
low pressure systems supplying a district from a point: ex- 
ceeding a mile from its centre is so great that it can be v 
rarely worth while to place the generating station so far out 
of the centre ; but if this has to be done, it can probably be 


‘done most efficiently and economically by extreme high 
pressure transformed at one or two stations only in: 2 
‘district to be supplied, and from thence distributed jy à 


low ~~ feeders to a low pressure network. 
I 


on this question ; but taking them in order, I find that he i 
under a misapprehension in stating that I propose to les 
10 per cent. in the high-pressure feeders. 
stated that the average annual efficiency of the feeders in bath 
cases was 90 per cent. By this I mean that the total loss ip 
the high pressure conductor and in the transformers taken 
together will be 10 per cent. 


tice at Rome and elsewhere, and that it is not likely to be 
exceeded. In my comparison I calculated the high pressure 
cables to have precisely the loss which Mr. Addenbrooke 


himself admits to be correct, viz.,25 per cent. This dis- 


poses of his next statement that there would be a saving of 
74 per cent. in the energy transmitted through the hi 
tension cable ; as I show above, this saving is swept away 
the loss in the transformer. 
Another point I should have explained if I: had been 
nt at the meeting is that raised by Mr. Kapp; when he 


says that the extra loss in the low pressure mains aft times of. 


maximum load will entail a corresponding increase in the 
capacity of the generating plant. Although this wonld be 
the case in a few stations which have an exceedingly good 
load factor, yet it would not be the case in the one that I am 


discussing having a load factor of 10... I very much fear. 


that such stations will be the rule and not the exception, and 
in them we find that the hours of maximum load are ve 
short ; indeed, so short, that the. extra loss in the low p 


sure feeders during the time of maximum load canbe v 
easily met by the accumulators which I, and those who w 


on.the same lines as I do, find it necessary to have, in order 


to prevent our machinery working at night. 


n reply to Mr. Addenbrooke’s other questions, the reason 
why I put down the cost of upkeep of the transformer pit 
at 24 per cent is, that I think it would be. meqoentty opened 
and examined, and as transformers hitherto have not been 
free from being burnt out and other mishaps, the trans- 


former pit itself would suffer from the removal and éxchange 


of transformers. At any rate the sum of 24 per cent, is a 
trifling matter, and is not worth discussing. I adhere to 
my estimate of 10 vl cent. being a fair estimate of the cost 
of upkeep of transformers as made at the present time. It 
is quite possible that in future the cost may be greatly 
lowered, but no one who has had experience ‘in the manage- 
ment and upkeep of transformers up to date would dare to 


put the cost of upkeep at a lower figure. 


As in the latter portion of his criticism, Mr: Addenbrooke 


virtually admits that the price I put down for the feeders 


is a correct one, it appears that apart from the small criticisms 
I have noticed, and which I point out do not seriously affect 
the question, he and I are practically in agreement on 


point that feeders 2,400 yards long on either system can be 


put down for the same sum, and that in both cases this sum 
is a large one, and that the interest and upkeep of it 18 very 
considerable, so considerable as to tell. very seriously on the 
cost of the electrical energy. mors Cree” 

I think from conversations I have had with Mr. Adden- 
brooke he will further agree with me when I say that m 
such cases, when central stations actually within the area to 
be lighted cannot be obtained, it is far better to transmit 
the power from extreme distances, so as to make really a 
savings in the cost of fuel. I know Mr. Adden rooke 
believes with me that if the Frankfort transmission ‘exper 
ments are as successful as we all hope they will be, that it 
will be then easy to show that we may transmit electrical 


energy to London direct from the nearest coal fields, but in 
order to do this we must then use the extreme high pressul, 


of which Mr. Ferranti is the pioneer.. 

I think also Mr. Addenbrooke will agree with me thal 
little or nothing is gained by moving a central station from 
a central point to a point only’a mile or two outside the dit- 
trict, in order to effect trifling economies in rent and cost 
fuel and facilities in obtaining and condensing water. ~ 


June 2nd, 1891. 
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n my paper 


R. E. Cromptom. 
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ve carefully looked through Mr. Addenbrooke’s cniti "1 
_cisms, and I cannotseethat they seriously affect my % 


I adopted this figure because | 
_I understand it is the highest efficiency yet obtained in 
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WALLACE SANDY & EASTER, 
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Are prepared to carry out the wiring and fitting of installations, with or 
“without materials. Complete gas or steam plant. 


All work absolutely guaranteed and tests given on completion. Best 
labour only. Enquiries invited. Shipwork a speciality. 


Telegrams : LOBDON 4417 


ELECTRIC WIRES. 


of every description for ; 
Electrical Instruments, 
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Re DESIGNS. FOR à FITTING. 


"One of the most important depar | 


signer. 
tion ‘of the work may be plentiful, organt= se 


_sation_ perfect, and. the cost of product 
therefore low, but in these days when ~ 


people are not satisfied to buy a thing simply... 
“important Factor. Possibly we may wild 


for this great ‘improvement in metal work 
design during the last twenty years, as. 
good. design has long been one of 
strongest points and one for which we have ~~ k 
consistently fought even in the case vo: the 
plainest fittings. à 
Our staff of designers has beak 
selected with regard to their possessing the. 
happy combination of good original i of 
with practical experience, for without the» \ 


latter a design’ which at the first glance À + 


looks well on paper will frequently not 
‘6 work out ” well. 
a master of the styles of architecture or t@ 


be able to draw graceful curves with the 


skill of an artist, but the designer must be am 
practical, so as to be able to recognise and ~ 


overcome the difficulties of construction 
and modify his designs to the “serre 
level. 


In this regard we think we can say that” 8 


no fittings are more easily wired than are | 
those of our make, and this is no slight "2 zz 


consideration when the time that can bes 4 
allowed for the fixing of fittings is limited 7 


B. Verity & Bou 


because it is cheap, good design is an ah! 1g ‘| 


allowed to take a little credit to ourselbes ” | | 


It is not enough to,be' 4 
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= King Street, Covent Garden, and 
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Gearing. It is now fully established that they possess xtraordinary Freedom from Wrear, « all 
Bearings are in “ constant thrust” (which is not the case with many Single-Acting Engities),'and are Self-Lubricated. Their SmamJ} 

| dise and Weight, while advantageons in all ee fit them for uses to which the majority of engines are inapplicable. Al 

the smallest sizes are made either Simple, mpoun ‘ sodording the 

pressure available, and recent trials show that they work with bike: je, 


SMALLER CONSUMPTION-OF: STEAM 


other of ia the indlenting sewer. Non-Condensing, 8 consumption of as. the 
par LH.P. per hour has been recorded, and the Makers ure to tee that the larger Condensing 


7: 


WILLANS CENTRAL#VALVE ENGINE 18 WITHOUT: RIVAE * 


FOR ELECTRIC LIGHTING,» 


For which purpose several hundreds have already been applied with the utincet success. Bagines are on order at the present. 


time for all the most important Public Lighting Stations now under in 


Engines already supplied, or now on order, exceeds - 


Thirty-Thousand Horse-Power. 


2 WATTS PER 
_C.P. 
FROM 
200 to 2,000 C.P. 


KELVIN BRIDGE, GLASGOW. 


Telegraphic Address : “ INCANDESCENT, GLASGOWV.” 
PRICES ON APPLICATION. 


NA These Lamps were used for Lighting Grand 
Electrical. Exhibition. 
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A SRDERS. 


19, COLEMAN: “STREET, LONDO! 


CHICAGO, NEW YORK AND ANTWERP. - 


haves; tried Electricity in. working Trams, Cranes, 
Hoists, Launches, and all. kinds . of ... Machinery, 
| acknowledge it. to be far. before any. other. 


siderable savings effected. Wherever means exist for 
generating the current (which can be used for lighting 


as well as power) estimates should be applied for, and — 4 


the claims of E lectricity considered. OUR M OTORS ». 


are in use in most ‘important places ‘for the above . pur+ 1 F 


poses, and are pumping many thousands of gallons of 
water per mines throughout the 


FULL. ‘PARTICULARS ON APPLICATION. 


ELLIOTT BROTHERS, 
| 101 & 102, QT. MARTIN’S LANE, LONDON, WC: 


(ESTABLISHED 1800). 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS i" 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


Hit Award Paris Exhibition 1899. “ Grand Prix” to any English 


Telegraph Address: “OHM,” LONDON. Telephone No. 3852. 


POWER is in every ‘alt. WHE 


In many,’ W | 
cases ‘heavy insurances have been reduced, and: con< | 
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(MANUFACTURED UNDER LICENSE). 
We e draw à to the LOW PRICE | 
pe at, which these really first-class Holders — 

a can be 


WITRITE LAMP CAPS. 


L 


” 17a.—Large Size, per 1,000  … &6 Ss. 


YITRITE HOLDERS, &c. 


| 


No, 19.—j-inch Patent Vitrite Holder, 2 pins (Fig. 726)  .. 1/3 iy 
Do. do. do with Shade Carrier (Fig. 728)... 1/9 | 
No. 20.—2-inch Patent Vitrite Holder, 4 pins (Fig. 726) 1/6 
with Shade Carrier mm 2/- 
Do. do. : do.  Nickelled 1/9 
Do. do. do. with Shade Carrier … .. ... | 2/3 
No. 22.—i-inch Patent Vitrite Holder, plain brass (Fig. 727) ae 1/2 
Do. do. do. with Shade Carrier (Fig. ot sé 1/8 : 
No. 23.— do. do.  plainbrass … 
No. 24— do. do. do. 1/3 
Nozzle for suspension (extra)  … | . | 
No. 10.—Cap Adapter for Loop Lamps, each ... : | fe | 
No.11— Do. do. do. to screw on T2), enc -[10 
No. 18.—Qut-out and Cover 46: il 
| 


MANUFACTURERS OF ELECTRICAL APPARATUS OF EVERY eta À 


Head Offices: 88, QUEEN VICTORIA STREET, LONDON, E.C. 


Show Rooms: 34, CANNON STREET, LONDON, E.C, 
AN INSPECTION OF OUR SHOW. ROOMS 18 RESPECTFULLY REQUESTED. «mn 
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JAMES PITKIN, 
Philosophical and Electrical Instrument Maker, 


56, RED Len ST, CLERKENWELL, LONDON, B.C. 


SPECIALITIES: 
Capt. HOLDEN'S Electric ¢ 
| and Fi Firing Keys, 
PITKINS Electric Gas Works, #0 Gunpowder Mille, Coal 


& NIBLETTS 
Electric 
en 


GARRETT’S MAGNETO BELLS & TRANSMITTERS. 


IMPROVED PRIMARY AND SECONDARY BATTERIES. 


Vol and Am 

sat 
Hydrometers. | 

ve ‘Gas be. | 


ALBION METAL WORKS, 


ELECTRIC BELLS AND INDICATORS, 
CEILING: ROSES, CUT-OUTS, PUSHES. 


BURCKHARDT & RICHTER, Mulda, Germany 


THE BERASTEIN ELRCTRIC LAMP C0. 
2, MARLBOROUGH MANSIONS, neem ST., LONDON, SW. 
OWNERS ofthe BERESTRIN SYSTEM of ELECTRIC LIGHTING 


6H The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. 1190 


Norfolk House, Norfolk St:, Lond 
*PATENTERS HANDBOOK” Post Pree on Application. | 


| HUGHES, \ 


WOODCOCK STREET, 
BIRMINGHAM. 


Telephone 
No. 3188 


Mahogany and Tim Importers, Importers of 
Sinsoot Floorings, and Manufacturers of High-Class Mouldings in all weeds 
Office: 214, PAVILION ROAD, SLOANE SQUARE, 
Saw Mills: Stanley poland Street, Oxford We 
Branch ‘Yard: 68a, Poland Street, Oxford Street, WwW. 2871 


Bat of Bagine 24 H.P. Nominal. 


(GAS ENGIN 


SIZES :—20 H.P. to 100 HP. TUBE FIRING. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.—sO, QUEEN WICTORIA ST. E.C. 


_ANDREW & Coy, Ltd, REDDISH, STOCKPORT, 


| 
| THE TELEGRAPHIC JOURNAL AND_ELECTRICEL REVIENS 
| BRASS, GUN METAL 111 
4 CASTINGS .. 
1830. | PHOSPHOR TINY 
| 
SX 
\ 
| | ELECTRIC WIRE CASINGS. || 
| | 
| 
22277 7 à | | | 
/ D” Two impulses every revolutica 
| | = \ | 
| : | - | i | | 
| | THE STOY ORT \ | | 
| à CAS / GINE | 
| 4 / 
| Buchanan | Newcastle-on-Tyne—4, Cloth if. 
| Belfast.—13, Quean’s Square. | 
Dublin.—62, Middle Abbey Street. 
Liverpool.—38, North John Street 
| | 
| 
| ‘ 
| | 
| 
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| Lies 
for Catalogue and Particulars apply TEE MZANAGER, BATTHRSEA FOUNDRY, S.vw. 


JOSEPH BOURNE & SON, 


| MANUFACTURERS OF THE WELI-KNOWR 


‘STONEWARE TELEGRAPHIO INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for of vitrefaction combined with and 
Hee Thirty yours a high degree with great strength. 
| Prise Medal, Paris Hlectrical Hakibition. 


| Works: D POTTERY, NEAR DERBY. 
à London Office: NEW ST, PANCRAS STATION HUSTON ROAD, 1 


CAMM 


BRIGHOUSH. YORESHIRO, 
Bron and Steel Wire Drewers Galvantiers. | 


MANUFACTURERS OF | 
| TELEGRAPH, TELEPHONE AND CABLE WIRE, 
| ROC Contractors to ILE. the Indian and Colonial Governments and leading Raïlway Companies — 
SPECIALITIES SINS OF HG, COPPER, GERMAN SILVER, WIRES. |. 


A IMPORTERS OF FINE AND ACCURATE 


QUICK SPEED 
SENSITIVE | 
DRILLING MACHINES ne 


OR MORE SPINDLES. 


MILLING MACHINES, 
LATHES, &. 


| 


FINE TOOLS IN GREAT 


SEND As. FOR ILLUSTRATED CATALOGUE. 


CHARLES CHURCHILL & CO. Ltd, | 


21, CROSS STRHEDT, FIN SBUH*, LOW DON. 


| LIMITHD. | 
101, Leadenhall Strect, LONDON, Telegrams: “ CALLENDER, LONDON.” ‘Telephone, No. 4,485, 
__ LIVERPOOL : 36, Dale Street. — 
Works: ERITH, KENT. ‘Telegrams: “CALLENDER, PIOARDY.” | Telephone, 
UNDERGROUND MAIN S | 
LAID COMPLETE ON CALLENDER-WEBBER OR OLID BITUMEN S 4 STEMS. 


|: LEAD SHEATHED WIRES AND CABLES 
il FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. __ 
Sencentric Cables_ARMOURED—Metal Sheathed. 


| AHRIAL CABLES. - 
… 


» 


1004, | 
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| 7 4375 15.4687 VERNIERS, VARIETY. | 
| ALSO de Sharps Mfy.Co. 46 | | 

| mas Different Designs. | | 
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PRESSEL SWITCH, 
58, 


Pressing the Button 
ilternately Ligh:s. and 
Extinguishes a Lam, or 
LATTES Ga 


NS 


for ‘Testing the Conditions of Adoomulators. 


| NEARLY DEAD BE AT. - 


tar 


"SOLID LEATHER CASES, WITH SLING STRAP, EXTRA. PUSH SWITCH. 


UNDER LICENSE 
FROM THE EDISON- SWAN CO. 


ÿ 4 À LA 
| 


AS IMPROVED, 
Has SLATE Base, 


AND MAY BE REMOVED FOR WIRING, ~~ 
BUFFERS & DISCS BEING SAFELY RECESSED. 
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RANKIN KENNEDY 


4 


- NOTICE. 7” 


KEN was the the most perfect in deel 


ci 


to manniscture them ip 1881 ; two were fo Sontractars 


NE ADDRESS: 
, Carntyne Electric Works, SHETTLESTON, GLASGOW. 


of STERIL and STEEL WIRE adapted to the INSTRUMENT and RICA TRADES. 


| 
“MAGNETO WORKS; SHEFFIELD. 


MAGNET STEEL of the highest effici« 
IRON, ABSOLUTELY PURE AND 
TOOL STEELS—ALL DESCRIPT.ONS. 


COLD. ROLLED STEEL in all dimensions, COLD ROLLED STEEL tempered and pata in al 
SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS,..._ .. 
‘Best Round Steel Wire all gauges. Tempered Wie, ad Plato Mas Wis 


Springs, &c. 


Ans 


| | | 


DYNANOS 


4 MOTORS. 


Transmission of Power ; 
80, 100, 200, and 1,000 WATTS. 


FAND-POWER DYNAMOS, 
CONTINUOUS GURRENT 
TRANSFORMERS, 


MULTEPOLAR 


ae Hal Vs, À LEEDS 


| GENTS. 
pure | 
IRELAND : The United sii 
FRANCE: 
ER — 


morTrors. 


Highest Efficiency ; Beauty of Design ; - Moderate 
Speeds ; Best and 
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AMEN 


NEWTON Sz. HAWKINS’ 


“PATENT | 


. | J 


And every Requisite fur Æleotrio Lighting: 
and Transmissio2 of Po ver. 
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BALLE WZ NO 


SPEED 


FOR USE WITH | 


Electrical Installations and with General Machinery, 


4 & 


15 


Electric Light Engines 
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IMPROVED COMPOUND “ROBEY” ENGINE 


COUPLED COMPOUND NORZONTAL ENGINE: ITED WITH 
PATENT: 


| ¥. | - we MOI 
| xviii. TELEGRAPE June 5,. 
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DYNAMOS, 


JYNE ARO LAMPS, 
TRANSFORMERS. 


: 10, Leadenhall Steet : *Roltonite,” Lond 


“4 


NEW DRILLING MACHINE 


“SQUARE 1 DRILLING MACHINE COMPANY, 88, Parliament sist, LONDON, 


tions, the greatest strength with highost possible in Beistol 8 ‘+ 
al descrip agth with highest possible (Drab) aad 4 


ALSO BATTERY JARS, PRIMARY AND. SECONDARY AND FOROUS CELLES. 


Z 


sy 


NEWCASTLE-ON-TYNE, 
… Glectrical and General Engineers. 


Dat 


SPECIAL TERMS To THE TRADE. 


“ Ampè 
Lancaster Ye Yard, Hall St. . Huddersfield. 


oT; . . 
> 


BRITANNIA WORKS, GAIN SBOROUGH. 
| London Offices, Showrooms and Stores —MARSHALL'S BUILDINGS, 79, FARRINGDON noun, EC, 
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HLRCTRIC \ 


RUNNING. 


‘ 


and Balanced Slide Valve 


| SPECIALLY ADAPTED FOR ELECTRIC LIGHT WORK. 


Improved Horna Engine with ore’ Governor | 


dé Works: “ Marshalls, Gainsboro’.” Ses No. 6,648. _ Telegrams for London Office: “ Engine, London.” 
À Hiustratod Catalogues, with Current Prices, free on application. 
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LIVERPOOL: 2, Strand St., James St. GLascow: 35, Robertson. | 
BARCELONA, TRIESTE, LD BON & Gunes, 
& On, 2, John CARDIFF : BELL & On, West Bute red 


| BELLS ASBESTOS. | | agpesTos 


BOILER PRESERVATIVE 

| SOAPS TONE PACKING | NON-CONDUCTING COMPOSITION, 
move any Incrustation, without injury | 

to the Réiler Platesor Fittings. = | Will reduce 

| loss by radi- 


ation, and 
saves 40 per 
cent. of fuel, 


COMPOUND HYDRAULIC PACKING —. 
| 18 SPECIAU:LY SUITED FOR, ‘| | 
“HYDRAULIC MACHINERY, ACCUMULATORS AND | ont 
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| and Faced Joints to any thickness for aneven sutfa LA 
Material in use. It is composed Joint dentéd ‘iron which! ide 
teed Asbestos round, protested by cowering to uneven surfaces to whieh it mag 
fs the only Jols Sheeting, as shown above,andasit _- allow the expansion and 
only Jointing Material which Adequately ‘taken up. The covering being 
1F À ANG EST | H C bl a ? 
ULL: Humber Dock : 
| 
| 
| 
À 4 
|: 14 
» 
KID ly NUA | BELL’ 
| À BEL 4 4) 
(4 La 
= 
à. =" — cheaper than | iz 
| | All bags are marked | 
| 
4 
| 
iit 
| . or Oil sold Bell’ < Wi, is earnestly 
| \ 7 as Bell’s Asbestos: +. 
| Lubricant, & Cask, _Æ quested to forward us 
| Corks | sample and particulars 
| or not mark 3d as * à 4 
*: + 
| | are as above, | . 
Every Cask is sent c gi 
Corks are sealed 28 | 
| 
| 
>. 


ASBEBTOLINGE is the cheapest 
ASBESTOLINE is favoured by Insurance | | 
ABBESTOLINE is the most Inodorous 
ABBESTOLINE has beaten all other Lubricants in niaking trials. 
| ASBESTOLINE is applicable in and out doors in every 
| are labetiod as above, no special application. - L 
ay is made in four ASBESTOLINE for use in sal climates, both adore 
be fui | A. and and afloat. It is also iny 
specially adapted to ordinary Land | "ben the temperature js, 
ink in this country, LINE OC, is for use on | VAE ‘paper. 
. intemperate climates, also when it is desirable through, and sometimes is 
namerons cases of special difficulty in which the best .ofls are ineffectual, This reputation is growing daily; oa 
ns: Ff thousands of users under the severest ciroumstances any lubricant has ever been subjected to, and not on mere testa and professional 
insignificant quantities. It is used with marked success im Steel and Iron Works, Collieries, Cotton and Wool ahd bther Textile In Mie 
+ 4) Be invaluable on the roller and other modern machines, In Saw Mills, on Machines going up to 5,000 revolutivns per minute, ttswork has never been approaphed 
¢ anyother lubricant. On Electric Steamships of all sizes throughout the world, the success of Asbestolins is unequalled, Muny 
mathinies of all descriptions give trouble and show bad system of lubrication has not 
TE 
— SUPPLIED IN KEGS, .28 86 Tbs, or 
10 das Poul equals gallons of OÙ weighing 18h 
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Under this title are included the of Mr. Froid, and peered: them to be 


sai ; mE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made, They constitute such a 
24 combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
pid are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 

Te most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and- Quadruple 
BS: Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos — xt the - 

— 7 is placed in two forms to suit various cases. | 
a K= In ordering, state whether square or round required. = 


. 


 gOUTHWARK, LONDON, | 
-—MANCHESTER Cable Street, Blackfriars. LIVERPOOL : 2, Strand St. James St: HULL: Humber Dock Basin. 

GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GEROA. 
:-—BIRMINGHAM : BELL & CO. BRISTOL: ROBERT STOTESBURY, 44, Redclf 


CARDIFF: BELL, & CO., West Bato Street. | 
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INVENTIONS, 1885. 


BRITISH ASSOCIATION STANDARD THREADS] 
“ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
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Head floes, FREE TELEPHON ES | | 


OAD, DALSTON, 


L 


| 


 INo Rental! No Royals 
LONDON. party! 


The “COMBINATION” TELEPHONE as shown here 
_ Serves for a thoroughly, practical and efficient | 


| Battery oomniete, 2 18 6 


PATERSON 


POWNALL ROAD, DALSTON, LONDON; 
3, PRINCES MANSIONS, VICTORIA STREET LONDON 
/ 137, WEST REGENT STREET, GLASGOW: ano 
EAST DOCK BUILDINGS, DUNDEE: 


PATERSON 


ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


© MANUFACTURERS OF DYSAMOS, ARC LAMPS, MEASGRING INSTRUMENTS, 


Telephone No. 5433. ESTABLISHED 1870.  ‘Pelegrama: “ Flexible, London.” 


SLYER MEDAL INTERNATIONAL ELEOTRIO EXHIBITION. 1882. 


PHILLIPS 
AND WORKS: THE Byer HACKNEY WICK, LONDON E. | 


MANUFACTURERS OF CABLES, WIRES, &C, TO ANY SPECIFICATION. 


| MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. | i 
Sstia-Percha, India-Rubber, and Compound Wires of every description for Telephone and Electric Bell Work. ‘4 
FANOY BRAIDED WIRES OF EVERY DESORIPTION. a 
AND SILK OOVERED WIRES FOR DYNAMO MACHINES, MAGNETS, “4, &¢. un 


TEE ScoHooLn OF 


ELECTRIGAY, ENGINEERING 


AND SUBMARINE TELEGRAPHY. 


| ESTABLISHED, IN 1868. | 
9 PRINCES STREET; HANOVER. SQUARE, LONDON, W.. 


CONSULTING COMMITTEE =. 
M.Inst.0.B., M.lnst.E.E. GISBERT KAPP, M.inst.C.E | 
Vice-President Inst. ME. 4 

SENIOR INSTRUCTOR. OHMS, CAPITO, MinstE.E. 
pus ja now and the most uipped Bebool of its kind. It possesege, among recent additions, several 
Dynamo Machines and Electric Motors, a $-horse Boller and Steam a Gas Engine, 46 EPS. Accumulator Cells, À 
ne several kinds of Arc and Incandescence Lamps ana meter Room, Both Theoretical and Practical 
therefore be obtained. Since its opening im 1908 thas have’ the At 
hig. of the course of instruction, an Examination for the oF tau Somoon conducted by “an 
Manding, unconnected with the School. New and 
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INDIA RUBBER, GUTTA PERCHA 


CONTRAGÉS entared into for the ERECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of 


| 


| Electrical Engineers and India Rubber. añd Gutta 
 Percha Manufacturers. 


MANUFAOTURERS Oe 


| ‘WIRES. INSTRUMENTS, INSULATORS, DYNAME 
MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIES 
 CARBONS, TORPEDO APPARATUS. 


SPECIALITY.—Underground Electric Light System for High and Low Tension. The only system 
has given complete satisfaction, ‘4 


PACTORIES, HOUSES, and supoly of COMPLETE PLANT for ELECTRICAL TRACTION and of | 


 VULCGANISED INDIA RUBBER. 


DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS 
FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL 
| for OABS, CARRIAGES, BICYCLES, &c. SHEET, WASHERS, 
SPRINGS, TUBING, SOLID CORD, FOOTBALL B BLADDERS, LAWN TES ni 
ss, MOULDED GOODS to any Pattern. 


‘ 


EBONITE. 


woT A¥FFECTED BY WINEGAR OR HYDROCHLORIC OR ACETIC. ACID, 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. y 


INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROME a) 
| | SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, ee oo 
STOPPERS, PUMPS. | 


GUTTA. PERCHA. 


TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BBSSS l | 
"SHEET, and TISSUE, 


| _ AND PRICE EISTS- ON- APPLICATIONS. 
HEAD OFFICES. — WAREHOUSES. | 
CANNON ST., LONDON, EC 100 110%, CANNON ST, 
BRANCHES. 
64, Gaatle Street. UTH treet. - 
BRADFORD, YORKSHIRE .. … 85, Kirkgate. Charabers, 
SHEFFIELD High Street. NEWCASTLE-ON-TYNE... 6, Neville Street. 
BIRMINGHAM ............. Street. NORTH SHIELDS h Road. | 
wn, ESSEX. PERSAN -BEAUMONT, FRANS = 
TELEGRAPH DRESSES. — | id 
HEAD OFFICE—“ Sil vied « Graysilver, London.” 3 4 
BRANCHES Silvergray (followed by Name of Town). { Persan-Beaumont, “ India, BeaumOGt 
Printed by 18 ad 19, Middle Street, E.C., and Published by the Proprietors, H. Gaxenouss MON Row, 
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